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Potato Production in the Northeastern and 
North Central States 

By G. V. C. HouGHLAND, hiochcmlHt, Robert V. Akeley, senior horticulturist, and 
T. P. Dykstra, senior pathologist, Horticultural Crops Research Branch, and 
W. A. Shands, entomologist. Entomology Research Branch, Agricultural Re- 
search Service ^ 

Extent and Production of the Potato Crop 

Potato crops are classified according to time of harvest as early, 
intermediate, and late. Tlie late, or main, crop comprises about 80 
percent of the total production of the United States. Approximately 
two-thirds or more of this is stored in the fall for use during winter 
and spring. About 64 percent of the late crop is grown in the North- 
eastern and North Central States (1948-52 average). More than 
75 percent of the certified seed also is produced there. 

The acreage harvested, production, and yield per acre of potatoes 
from 1948 to 1952 for the 21 States covered by this bulletin are given 
in table 1. Of these States, 7 produced an average of more than 10 
million bushels. 

Table 1. — Acreage^ yield per acre^ and production of potatoes in the 
21 Northeastern and North Central States 



f 5-year average, 1948-52] i 



State 


Acreage 
harvested 


Acre yield 


Production 




1,000 acres 


Pushels 




1,000 bushels 


Maine 


145 


421. 


4 


61, 103 


New York __ _ 


118 


264. 


2 


31, 176 


Pennsylvania 


81 


229. 


7 


18, 606 


North Dakota 


100 


179. 


1 


17, 910 


Minnesota 


86 


168. 


4 


14, 482 


Michigan _ _ 


78 


169. 


9 


13, 252 


Wisconsin _ _ 


65 


185. 


6 


12, 064 


New Jersey 


37 


248. 


5 


9, 195 


Ohio 


29 


219. 


0 


6, 351 


Indiana 


17 


207. 


8 


3, 533 


Connecticut 


10 


253. 


6 


2, 536 


Massachusetts 


11 


224. 


9 


2, 474 


Missouri 


16 


116. 


6 


1, 866 


South Dakota 


15 


120. 


6 


1, 809 


West Virginia _ _ 


17 


98. 


0 


1, 666 


Iowa 


11 


121. 


0 


1, 331 


Rhode Island 


5 


245. 


8 


1, 229 


New Hampshire 


4 


281. 


5 


1, 126 


Vermont _ _ _ _ 


5 


218. 


2 


1, 091 


Illinois __ - - - 


9 


96. 


6 


869 


Kansas 


7 


106. 


1 


743 



1 Based on data obtained from the Crop Reporting Board, Agricultural 
Marketing Service. 



^ The original edition was prepared by P. M. Lombard, formerly horticulturist ; 
the late B. E. Brown, formerly senior biochemist ; and T. P. Dykstra. 
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Climatic and Soil Requirements 

The potato is a cool-climate plant. It grows best where the mean 
summer temperatures are relatively low, generally not exceeding 70° 
F., and where adequate soil moisture is available throughout the grow- 
ing season. Adequate moisture is especially important from the 
time tubers begin to form until just before harvest. In the North- 
eastern and North Central States there are many areas where climatic 
and soil conditions, the two factors that largely determine the extent 
of potato production, are both suitable. In some sections of this region 
planting is so timed that the crop is produced during the part of the 
growing season when temperature and rainfall are most suitable. 

Among the best soils for potatoes are well-drained, sandy, gravelly, 
or shale loams and loams well supplied with organic matter and avail- 
able plant food. Part of the crop in Indiana, Iowa, Michigan, Min- 
nesota, New York, Ohio, and Wisconsin, however, is produced on muck 
and peat. Such soils when well drained and properly fertilized are 
usually capable of producing good yields of high-quality potatoes. 
Heavier soils also are satisfactory, provided they are adequately 
drained and their organic-matter content is maintained. 

Certain soils should be avoided, because they lack desirable physical 
and chemical qualities for potatoes or are infested with disease-produc- 
ing organisms. Soils that are only slightly acid or alkaline or those 
that have produced many scabbed tubers are likely to produce diseased 
potatoes. Heavy, poorly drained clay soils and clay loams having 
tight clay subsoil and poor tilth are also likely to produce small crops 
of off-shaped, poor-quality tubers. Premature ripening of vines and 
subsequent reduction in yield are likely to occur on deep sandy soils 
that tend to blow, are subject to leaching, or possess low water-holding 
capacity. 

Crop Rotation 

No general recommendation can be made about crops to be grown 
in rotation with potatoes, as these combinations vary fi'om ])lace to 
place. In the New England States, in northern New York, and in 
Michigan, Wisconsin, and Minnesota a 3- to 5-year rotation is gener- 
ally practiced; in these rotations the clovers play an important part. 
In a 3-year rotation the potato crop is followed by grain in which 
clover and grass are seeded. The first cutting of clover in the third 
year is usually made into hay, and the second growth is turned under 
in the late summer or early fall. 

In the Corn Belt the order of rotation is usually clover, corn, and 
potatoes. In certain sections, including Long Island, N. Y., Ohio, 
and the Corn Belt, where the potato crop is generally harvested before 
September, it is a common practice to seed rye as a winter cover crop 
immediately after the potatoes are dug. Where alfalfa is grown, a 
longer rotation is required, as it takes at least 2 years to get an alfalfa 
crop well established. For details as to the rotation best suited to 
local conditions consult your county agricultural agent. 

Soil Preparation and Improvement 

Plowing and Fitting the Land 

In general, except where a winter cover crop is planted, plow the 
land for the late-potato crop in late summer or early fall. This recom- 
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mendation holds for green-manure crops, such as combinations of oats, 
peas, and vetch, as well as for clover and alfalfa sod. Fall plowing 
aids decay of the sod and leaves the soil exposed to the natural weather- 
ing processes during the winter months. How deep to plow depends 
largely on the depth of the surface soil and tlie character of the subsoil. 
Plow a deep and fertile surface soil to a de])th of 8 to 10 inches, but 
plow a shallow soil not deeper than an inch below the plow sole. A 
14-inch plow or larger one is required to do a good job of plowing 
for potatoes. If much trash is to be turned under, plows with 16- 
and 18-inch bottoms and with large clearance are needed. Strip- 
plant fields with a decided slope. In most cases plow these sloping 
lands in very late fall or in the spring to help prevent erosion. 

Disk the fall-plowed land the following spring as soon as the land 
is dry enough to work. Disking pulverizes the soil, reduces large air 
pockets, and keeps the seedbed firm. On most potato soils the disk 
harrow should be followed by the spring-tooth harrow. It penetrates 
the soil deep enough to tear up clods, and the flexible teeth are dam- 
aged very little from stones or other obstructions. On some fields it 
may be necessary to finish the land with the spike-tooth harrow to 
break clods and level the ground. Such a harrow is also effective in 
eradicating small weeds. 

Drainage and Prevention of Soil Erosion 

Unless a soil is drained naturally, drain it by tiling before potato 
growing is attempted. Seed pieces often rot in wet soils, resulting 
in poor stands and reduced yields. Poorly drained soils generally 
retard root development also. Poorly drained, heavy soils in particu- 
lar are difficult to get in good tilth for planting and are apt to pro- 
duce tubers of poor shape and quality. 

Prevention of soil erosion cannot be stressed too greatly. Any 
waste of topsoil ultimately means a serious loss of capital to the potato 
grower. Any potato grower who is confronted with an erosion prob- 
lem should seek the advice of his county agent or local soil con- 
servation office. 

Buildins Up Soil Organic-Matter Content 

One of the most important soil problems in practically all potato 
regions, except those with muck and peat, is that of supplying and 
maintaining soil organic matter. In warm regions with long seasons, 
the decomposition of organic nuitter in the soil is rapid and almost 
continuous. In colder regions decomposition is less rapid in summer 
and does not occur appreciably during the winter. An ample supply 
of decaying organic matter helps to keep the soil loose and mellow 
and thereby prevents packing. Organic matter also facilitates plow- 
ing and cultivating; it enables roots of potato plants to penetrate 
the soil more readily, and it retains rainwater; it provides food 
energy for the growth of desirable soil micro-organisms ; and it sup- 
plies plant nutrients. Potato tubers develop better and maintain 
their normal shape where there is adequate soil organic matter. 
Tuber shape is an important consideration in marketing the crop. 

Each potato farm must ordinarily produce its own organic-matter 
supply. There are four general methods of getting organic matter 
into the soil: (1) Following a suitable crop rotation in which a 
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leguminous crop such as clover or alfalfa is grown; (2) growing and 
plowing under green-manure crops (including catch and cover crops) , 
such as crimson clover, vetch, or a combination of peas and vetch, 
soybeans, cowpeas, rye, oats, barley, wheat, millet, Sudan grass, field 
corn, or other suitable crop plants; (3) applying barnyard manure; 
or (4) plowing under any other organic residues that will increase 
the humus content of the soil. 

Barnyard manures improve the physical condition of the soil, add 
plant nutrients, and increase the bacterial activity. Handle manure 
properly so as to prevent as much as possible the loss of valuable 
nutrients. Never pile manure loosely in the open yard or under the 
eaves of the barn, because both storage methods permit leaching of 
valuable plant nutrients. If left in the open build the pile with 
a slight depression at the top and with nearly straight sides. Keep 
the manure moist throughout to avoid excessive heating, for, if the 
pile is allowed to dry out too much, firing results with loss of nitrogen. 
To be used most efficiently for potatoes, haul the manure directly to 
the field and spread it uniformly on sod land before fall plowing. 
Rainwater will wash the soluble plant nutrients of the manure into 
the soil. On sloping land losses from runoff can be reduced by 
spreading the manure just before plowing. 

Light applications of manure are better than excessively heavy 
ones. Manure applied at 5 to 8 tons per acre gives better returns 
than heavier applications of 12 to 15 tons. Generally it is a good 
practice to add 40 to 50 pounds of superphosphate to each ton of 
manure. 

Fresh manure, especially horse manure or chicken manure, should 
not be applied just before the potato crop is planted. These manures 
may produce a favorable environment for common scab develop- 
ment, particularly if the soil is not sufficiently acid in reaction. 
There is less danger from scab development on soils having a pH ^ 
of 5.0 than on those having a pH near 6.0. The best rule to follow 
in the use of fresh manure is to get it plowed under as soon as con- 
venient, so that it will decay before tlie crop is planted, and to avoid 
using horse manure or chicken manure on potato land by applying 
these manures to other crops in the rotation. 

Limins 

Liming is an important factor in potato production. When the 

soil is too acid, clover, or other soil-improvement crops in the rota- 
tion begin to thin out and bare spots are likely to appear in the fields. 
The question that concerns all potato growers, however, is how much 
lime to apply to help the clover without favoring the development 
of common scab on the potatoes. Where there is insufficient lime the 
clover suffers, but when there is too much lime common scab is apt 
to develop. Common scab is caused by an organism in the soil. 
Its development is promoted by alkaline or mildly acid soil reactions. 

^ The pH value is the term generaUy used to express soU reaction or the 
degree of acidity or aUvaUnity. It is a numerical expression denoting the 
acidity or alkalinity. A neutral soil has a pH value of 7; values above 7 
denote alkalinity and those below 7, acidity. A soil with a pH value of 6.0 is 
mildly acid; one with a pH value of 5.0 is strongly acid; and one with a pH 
value of 4.0, very strongly acid. 
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Increasing the soil acidity will usually check the development of 
the organism to a point where mostly clean tubers are obtained. 
Too much acidity (below pH 4.8) is undesirable for the potato crop, 
and a reaction above pH 5.2 will favor scab. 

If lime is needed it can be used effectively in potato rotations when 
applied before the land is seeded ; then clover does well, and common 
scab is held in check. In Aroostook County, Maine, potato growers 
have greatly increased their use of liming materials. V. C. Beverly, 
county agricultural agent, writing on the subject, states: "In Aroos- 
took County, Maine, potato growers have increased the use of 
liming material from about 5,000 tons of lime in 1930 to about 20,000 
tons of lime in 1951. A high of about 45,000 tons of ground lime- 
stone was reached in 1946, most of which contained about 10 percent 
of magnesium oxide. In 1950 and 1951 farmers shifted from green- 
manure crops to a 3-year rotation of oats, clover, and potatoes. Thus 
the lime requirements are not as great as when a shorter rotation 
of mammoth and/or crimson clover and potatoes was the general 
practice." 

Have potato soils tested periodically to determine lime requirements, 
especially if lime has been used on the field in previous years. Soil 
tests are made by State agricultural experiment stations for a nominal 
fee. Eecommendations are made by the stations on the basis of the 
soil test. 

Use of Fertilizers 
Importance 

Fertilizing potatoes is a highly important practice in all late-crop 
sections. Since satisfactory answers to many fertilizer problems re- 
quire first-hand knowledge about the soil and its previous treatment, 
only general information can be given. To obtain specific advice on 
kind, amount, ratio, placement, and home mixing of fertilizer, the 
grower should consult his county agent and State agricultural college. 
In many States soil-testing services are available that furnish recom- 
mendations based on the analysis of a soil sample from the field to be 
planted. 

Numerous comparisons of fertilized and unfertilized plots show the 
importance of supplying nutrients to the potato crop (fig. 1). Ex- 
perienced potato growers easily recognize a row or part of a row that 
has been planted without fertilizer, because the effects are generally 
indicated by retarded, spindly growth, light-green color, and reduced 
yield. Late-crop potato growers spend over 25 million dollars an- 
nually for commercial fertilizer. Therefore, the efficient use of fer- 
tilizer is highly important economically to these growers. 

Potato plants require an ample supply of plant nutrients to insure 
rapid, steady growth and proper tuber development. Moreover, these 
requirements need to be met at the beginning of growth ; any delay in 
applying the fertilizer much beyond planting time may reduce the 
yield. Although there is a supply of available nutrients naturally 
present in the soil, fertilizer is usually needed to supplement soil nutri- 
ents to obtain maximum production. Decaying organic matter and 
barnyard manure also furnish a supply of nutrients, but the rate of 
availability is usually not adequate for the potato crop during the 
early period of growth. 
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Figure 1. — (/ouiparison of iiiifertilized (center) and fertilized rows (each side) 
of potatoes. Smaller vine jirowth. lijiht-i^reen color, early blossoming", and 
early maturity are indications tliat no fertilizer was applied. 

Kind and Amount 

The kind and amount of fertilizer required for successful potato 
production will depend to a considerable extent on the kind of soil 
and its state of fertility, on the available manure and its condition, on 
the rotation practiced, on the potato variety, and on seed-spacing dis- 
tances. It is generally agreed that fertilizer is most effective when an 
ample supply of moisture is present in the soil. 

The most satisfactory fertihzer for the potato crop in most sections 
contains nitrogen, phosphoric acid, and [)otash in proper proportions. 
In sections where their need is indicated, magnesiinn and calcium com- 
pounds are usually included. Complete fertilizer is generally used 
in late-crop j)otato sections, although sometimes nitrogen may not be 
considered necessary on muck or peat. In some sections where well- 
kept manure is used, the only additional material may be superphos- 
phate. Although good yields occasionally may be obtained with 
manure reinforced with superphos})hate, nevertheless it is usually con- 
sidered that a complete fertilizer gives better yields. 

The nitrogen, phosphoric acid, and potash ratio of potato fertilizers 
is important. No one ratio will suit all potato soils of the late-crop 
region or all potato varieties grown, but 1-2-1, 1-2-2, 2-8-3, and 1-1-1 
ai'e the ratios most widely reconnnended and used. Fertilizer analyses 
corresponding to these ratios are 5-10-5, 5-10-10, 0-9-9, and 7-7-7 or 
8-8-8. Other fertilizer analyses, such as 4-8-8, 5-8-7, 6-8-8, and 
()-9-12, are also being used. Double-strength fertilizers correspond- 
ing to these ratios, when available, would contain twice as much nitro- 
gen, phosphoric acid, and potash per ton. 

The rate of fertilizer a|)plication varies from one potato-producing 
section to another, depending to a large extent on rainfall, soil, potato 
variety, spacing, and other factors. In sections of New England, 
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particularly in Aroostook County, Maine, growers customarily use a 
ton or more to the acre, the rate depending largely on the closeness 
of seed spacing and to some extent on the variety planted. Growers 
of certified seed are finding closer spacing an advantage, as it tends 
to produce a grade of tubers uniformly smaller in size. With hills 8 
inches apart and rows spaced 36 inches, there will be approximately 
22,000 plants per acre, or 50 percent more than at a 12-inch spacing. 
This close spacing means more plant nutrients are needed ; hence, some 
growers apply 2,500 to 3,000 pounds of fertilizer to the acre when the 
seed is spaced closer than 12 inches. 

In New Jersey and on Long Island, N. Y., most growers in the 
highly commercial potato-producing districts use 2,000 to 2,500 pounds 
of fertilizer to the acre. A few farmers in these districts having 
manure available may reduce the fertilizer rate. In Pennsylvania, 
and to some extent in central and western New York, the fertilizer 
rates are lower, ranging from 600 to 1,200 pounds per acre, depending 
upon the supply of manure available. 

Michigan growers average about 500 pounds of complete fertilizer 
to the acre for the lighter soils, with higher rates for the heavier types. 
Minnesota and Wisconsin growers are using more fertilizer than in 
years past, the rate of application depending on soil conditions. On 
the lighter sandy soils in sections where moisture is ai)t to be lacking, 
500 pounds per acre is considered the maximum for late potatoes. 
On heavier soils, where growing conditions are more favorable, the 
rate of application of complete fertilizer ranges from 600 to 1,000 
pounds per acre. 

In all late-crop States growers should consult local county agents 
and extension specialists for specific recommendations relative to fer- 
tilizer use. 

High-Analysis Fertilizers 

The use of high-analysis fertilizers for potatoes has grown rapidly 
in recent years, particularly in sections where heavy applications of 
fertilizer are customary. In Maine, for example, practically all the 
fertilizer used on potatoes is high-analysis and much of this is double- 
strength. 

Only fertilizers containing 20 or more units,^ such as 5-10-5, 
5-10-10, 6-8-8, 6-9-9, and 7-7-7 mixtures, are recommended for the 
late crop. Their advantage may be illustrated as follows. In some 
sections growers using a fertilizer with a 4-8-8 analysis changed to 
one with a 5-10-10 analysis. Both of these mixtures have a 1-2-2 
ratio, but 1,600 pounds of 5-10-10 is equivalent to 2,000 pounds of 
4-8-8 in terms of plant nutrients. A grower planting 50 acres and 
using 4-8-8 fertilizer at the rate of 2,000 pounds to the acre would 
need 50 tons, but if he were to use the 5-10-10 fertilizer he would need 
only 40 tons. With the 4-8-8 mixture there would be 1,000 100-pound 
bags to haul, store, and handle but with the 5-10-10, only 800. Grow- 
ers using the higher analysis fertilizers appreciate the reduction in 
weight, the smaller storage space required, the lower cost of trans- 
portation and bags, and the greater efficiency in the labor involved. 

Savings greater than these can be realized by using a double-strength 
fertilizer. A 10-16-14 fertilizer, for example, applied at the rate of 



^ Total percentage of nitrogen, phosphoric acid, and potash per ton. A unit 
is 1 percent of a ton, or 20 pounds. 



298557*»— 54— 2 
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1,000 pounds to the acre is equivalent to 2,000 pounds of 5-8-7 in 
terms of plant nutrients. Bags, freight, storage, and handling are 
cut in half by using the double-strength fertilizer. 

In addition, there is a saving of time and hibor at phinting time by 
using double-strength fertilizer because the hopper on the planter 
does not have to be filled so often. 

Double-strength fertilizers with satisfactory drilling properties are 
now being produced. The mechanical condition of fertilizer is im- 
portant because any mixture should be in good drillable condition at 
planting time to insure uniform distribution. Lumpy fertilizer gen- 
erally has to be screened, and screening is troublesome and time-con- 
suming. 

In tests in Maine, New York, and New eJersey double-strength fer- 
tilizer when properly applied was generally just as satisfactory as 
ordinary-strength fertilizer. 

Fertilizer Storage 

Often lumpy or caked fertilizer is the result of improper farm 
storage. To avoid caking, store fertilizer in a place that is free from 
dampness, preferably in a closed shed with a wood or concrete floor. 
If the fertilizer must be piled on the ground, lay wood planking 
first, even if the floor seems dry. Sometimes a layer of wood plank- 
ing on concrete floors prevents caked fertilizer, particularly where the 
concrete has been laid with no precautions to exclude dampness. Ordi- 
narily, pile the bags no more than five or six high. If it is necessary 
to make higher piles, lay planking on top of each tier of bags. Kebag 
fertilizer spilled from broken paper bags at once ; otherwise, the spilled 
fertilizer will tend to deteriorate other bags coming in contact with it. 
Suitable farm storage for fertilizer is becoming indispensable, since 
it is now often necessary to accept early delivery of fertilizer in order 
to have adequate supplies on hand at planting time. 

Fertilizer Placement 

The most effective method of applying fertilizer for potatoes is to 
place it in a band on each side of the seed pieces, about 2 inches away 
from them, at their level or slightly below (fig. 2). On sloping land, 
in order to prevent fertilizer from getting too close to the seed pieces 
through angling of the planter, apply the fertilizer bands about an 
inch below the seed-piece level. 

When applied in the row and mixed with the soil, some of the fer- 
tilizer is likely to come in contact with the seed pieces. This contact 
is liable to result in retarded germination, weak plants, and greatly 
reduced yields. In Maine, for example, a 4-year average yield when 
fertilizer was placed at the side was 43 bushels per acre higher than 
when the fertilizer was mixed with soil in the row ; in Michigan, 29 
bushels higher; and in New Jersey, 18 bushels higher. Comparisons 
in other States gave differences similar in magnitude. The additional 
yields so obtained did not come from any change in the kind or quan- 
tity of fertilizer used but simply from a difference in the placement 
of the fertilizer. 

Do not apply fertilizer so it will come in direct contact with seed 
pieces or deposit it directly over them. Either position may mean a 
poor stand. To avoid possibility of fertilizer injury w^ien applying 
amounts above 2,500 pounds per acre, some growers apply one-third 
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F'kjuic 2. — Comparison of different rcrtilizcr placements for potatoes in Ohio: A, 
Fertilizer applied in two bands 2 inches to each side of seed pieces — yield, 211.2 
bushels per acre; B, fertilizer in contact with seed pieces — yield, 108.7 bushels 
per acre; 0, fertilizer in band 2 inches under seed pieces — yield, IJ);").*) bushels 
per acre, (Conducted cooperatively b.y the Ohio Agricultural Experiment Sta- 
tion and the United States Dei>artnient of Agriculture.) 

of the total application to the plo^v sole witli a distributor that attaches 
to the plow or broadcast part of the fertilizer before plantin<i:. The 
remainder of the fertilizer is then applied in bands at planting time. 



Magnesium is an essential i)lant food element, and it is included in 
the same group of plant nutrients \vith nitrogen, phosphorus, and 
potash. It is an essential component of chlorophyll, the green color- 
ing matter of plants. If there is a lack of available magnesium in 
the soil, the fornuition of chlorophyll in the plant is checked and 
normal growth activities are seriously disturbed. The first sym])toms 
of magnesium deficiency appear on the lower leaves, but in advanced 
stages of severe cases the entire plant may be aU'ected. Yellowing 
first appears at the margins of the leaflets and spreads between the 
veins toward the midrib, where a characteristic bulging develops. The 
leaflets become thicker and brittle, unlike leaves that are yellowing 
naturally through age. Irregular, brown, dead patches develop, and 
then the low^er leaves often drop oli' the plant (fig. 8) . 

Potato fertilizers can now be obtained 80, 40, or 50 pounds 

of soluble magnesium oxide per ton, sufficient to help prevent magne- 
sium deficiency in many soils. Occasionally potato vines showing 
early symptoms of magnesium deficiency are sprayed wnth a solution 
of epsom salts. Dissolve 20 pounds of epsom salts in 100 gallons of 
water and apply this amount of spray per acre. Although spraying 
is a quick-acting remedy, soil applications of magnesium compounds 
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Figure 3. — Symptoms of magnesium deficiency on potato foliaii'e : A, Normal leaf : 
B, leaf with intermediate symptoms (ligliter-than-normal green color and pre- 
liminary breakdown of tissue) ; C, leaf with advanced symptoms (dead tissue, 
pronounced loss of color, and brittleness) . 

Of the so-called secondary elements, only magnesium at present is 
known to be definitely lackin<y in some potato soils, but deficiencies 
of other elements are still possible. Calcium and sulfur compounds 
are present in all soils, and appreciable amounts are added to the 
soil in fertilizers, particularly those containing ordinary superphos- 
phate and ammonium sulfate. However, most double-strength fer- 
tilizer contains no ordinary superphosphate. When using double- 
strength fertilizers on some soils it may become necessary to apply 
calcium and sulfur com])()unds to prevent possible deficiencies of these 
elements. A deficiency of iron is only a remote possibility in potato 
soils acid in reaction; generally, sufficient iron to take care of normal 
growtli requirements is availal)le in acid soils. Boron, manganese, 
and zinc have not been found deficient for potatoes in the soils of late- 
crop sections under discussion. The boron requirement of the potato 
is relatively low^; manganese and zinc, like iron, are available in acid 
soils in sufficient amounts. Certain nuicks and peats are sometimes 
deficient in copper, but the amount naturally present plus that added 
in fungicidal s])rays appears sufficient to prevent a deficiency of this 
element in most late-crop potato soils. 

Varieties From Which To Choose 

A relatively large number of varieties of potatoes are grown in the 
late- or main-crop sections of the United StateSv These differ in their 
time of maturity, yield, appearance, cooking and marketing qualities, 
and resistance to various diseases and insects. All other character- 
istics being equal, resistance to even one disease or insect makes a 
variety better than a susceptible one. A variety that is good in one 
section may be of little value in another. The grower is warned, there- 
fore, against buying large quantities of high-priced seed stock of a 
recently introduced variety or of one reported superior in other lo- 
calities until he learns whether it is adapted to his environmental con- 
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ditions. The best procedure is for tlie f^rower to obtain tlie varietal 
information from liis county agent or State agricultural college or to 
test the variety himself on a limited scale. 

Older Varieties in Commercial Production 

For many years the principal commercial varieties of potatoes were 
those originated in the last part of the 19th century from hybridiza- 
tion, from mutations or sports, or from chance seedlings. A number 
of these varieties, still in production in the Northeastern and North 
Central States, are described briefly. 

Early Ohio. — Early, niatnring alxnit 10 days later than Triniiipli. Grown to 
a Uinited extent in INIiiinesota, North Dakota, Iowa, Ore.uon, South Dakotji, and 
Wisconsin. Adapted to the Ued River Valley .tiumbo soils and to the sandy 
soil districts of Minnesota. Tubers medium in size, round-ohloni;" to somewhat 
cylindrical (lar.iiest tubers), seed and stem ends rounded: skin smooth, pink, 
lighter at base than at apex; lenticels prominent; eyes numerous, moderately 
shallow, sometimes i)rot ubera nt, pink; tlesh whit(\ sometimes with color in 
cortex. Flowers white. Susceptible to virus diseases and wart. Cookin.u- 
(piality ^ood. 

Green Mountain. — Late. Extensively grown in the Northeastern States, wdiere 
it produces high yields of goo(l-(piality tubers. IJeing replaced in some States 




Fly arc Jf. — Green Mountain tubers. 
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by certain of tlie iiower varieties, chiefly Katalulin, Oliippewa, Sebajjo, and 
Kennebec. Production limited to cool and reasonably moist climate and to the 
li^^hte^ types of soil. Tul)ers (fig. 4) lar^e, short-obloni? to oblong, broad, 
flattened, ends usually blunt; skin smooth or often netted, white; eyes medinm 
in depth, white; flesh white. Flowers white. Innnnne to wart but susceptible 
to most of the other common potato diseases. Net necrosis develops extensively 
in storage from current-year leaf roll infection. Cooking quality usually very 
good but has a tendency to blacken after cooking. 

Irish Cobbler. — Early maturing. Of wide adaptation ; grow^n in nearly every 
State. Adapted to muck and the lighter soils, i)referring cool conditions and 
ample moisture supply. Tubers (flg. 5) large to medium in size, roundish with 
blunt ends, the stem end often notched rather deeply, giving a shouldered appear- 
ance to the tuber; skin smooth, creamy white; eyes shallow to rather deep, 
particularly in bud-eye cluster ; flesh white. Flowers lilac with white tips, bleach- 
ing nearly white under prolonged, intense heat. Susceptible to most virus diseases 
and very susceptible to common scab; resistant to mild mosaic and immune to 
wart. Cooking quality usually good. 

Russet Rural. — Late, (h-own mostly in Michigan, Pennsylvania, Wisconsin, 
Maine, Colorado, and New York. Tubers larg(% broadly ol)long, flattened ; skin 
somewhat netted, russet, occasional tul)ers only partly russet ; eyes few, shallow 
except for bud-eye cluster, which is frequently dei)ressed; flesh white. Flowers 
violet with lilac-colored tips. Very susceptible to wart but somewhat resistant 
to common scab. Cooking quality good ; keeps well in storage. 
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FUjurc 5. — Irish Cobbler tubers. 



Smooth Rural. — Late. I'roduction confined chiefly to eight of the States that 
produce late potatoes, principally in New York, Pennsylvania, Wisconsin, Colo- 
rado, and Michigan. Being replaced in some districts by Katahdin, Chippewa, 
and Sebago. Tubers large, broadly oblong, flattened ; skin smooth, occasionally 
somewhat netted, creamy white; eyes few, shallow, except for bud-eye cluster, 
which is frequently depressed ; flesh white. Flow^ers violet with lilac-colored 
tips. Susceptible to virus diseases, fusarium wilt, and yellow dwarf and very 
susceptible to w art. Cooking quality good, but offset to some extent by blackening 
after cooking. 

Triumph. — Early maturing. Widely adapted ; grown commercially in 25 
States ; of greatest importance in Southern and Midwestern States. Tubers 
large to medium, round, thick ; skin smooth, uniformly colored, red ; flesh white. 
Flowers pink. Susceptible to most diseases, including wart. Fairly mealy when 
cooked. 

Recently Introduced Varieties In Commercial Production 

In recent years a nnmber of new varieties liave been originated and 
distributed through the national potato-breeding program ^ to growers 
in the districts where the late crop of potatoes is grown. Descriptions 
and characteristics of these varieties are given to enable the grower to 
select varieties that are likely to be suitable for his growing conditions. 

Cherokee. — Medium early. Adaptation not widely determined ; performance 
in Maine and on midwestern muck soils has been better than that of Irish Cobl)ler. 
Tubers medium in size, roundish with blunt ends ; sliin smooth, creamy w^hite ; 
eyes medium in depth ; flesh white. Flowers w^hite. Resistant to common 
strains of the late blight fungus, to common scab, and to mild mosaic. Like 
Sebago it has resistance to net necrosis caused by leaf roll infection. The starch 
content of Cherokee compares with that of Irish Cobbler, and the cooking quality 
is good. Valued most for its resistance to scab, especially on some of the muck 
soils of Indiana, Iowa, and Minnesota. 

Chippewa. — Midseason, 10 to 15 days later than Irish Cobbler. Widely dis- 
tributed, reaching its greatest importance in Maine, Indiana, Michigan, Minne- 
sota, New Jersey, New York, North Dakota, and Wisconsin. Doing well on peat 
or muck, especially adapted to such soils in Indiana and New York, where large 
crops of good quality are produced; but in most other sections table quality 
poor. Tubers (fig. 6) large, elliptical to oblong, medium in thickness; skin 
smooth, dark creamy buff; eyes shallow, of same color as skin; flesh white. 
Flowers lilac with white tips. Susceptible to wart, spindle tuber, and leaf roll, 
but to date no net necrosis found in tubers as a result of leaf roll infection; 
resistant to mild mosaic. Cooking quality good to poor. 

Houma. — Midseason. Finding favor in some States because of its good shape, 
usually good cooking quality, and high yield. Tubers large to medium in size, 
roundish, flattened at apex, width greater than length, medium in thickness; 
skin smooth or slightly flaked ; eyes medium in depth, of same color as skin ; 
flesh white. Flowers white. Resistant to mild mosaic and net necrosis; very 
resistant to wart; also somewiiat resistant to drought. Cooking quality good. 

Katahdin. — Late ; maturing a little later than Green Mountain and at about 
the same time as Smooth Rural. Adaptation wider than that of Chippewa. 
Tubers (flg. 7) large, elliptical to roundish, medium in thickness; skin smooth, 
dark creamy buff ; eyes shallow, of same color as skin ; flesh w^hite. Flowers 
lilac with white tips. Resistant to mild mosaic, net necrosis, and brow^n rot and 
immune from wart ; not becoming infected with leaf roll as readily as most other 
varieties. Cooking quality medium to good. 

Kennebec. — Late ; maturing a little earlier than Katahdin. Adaptation wider 
than that of Chippewa but less than that of Katahdin. Tubers (fig. 8) large, 
elliptical to oblong, medium thick; eyes shallow; skin smooth, creamy buff; 
flesh white. Flowers white. Resistant to the common strains of the late blight 
fungus, to mild mosaic, and net necrosis in the tubers caused by seasonal infec- 
tion with the leaf roll virus. Cooking quality : A general-purpose type of potato 
that bakes, boils, or fries satisfactorily. Very desirable for french-frying or 
for chipping. 



* Organized and conducted by the Horticultural Crops Research Branch in 
cooperation with more than 38 State agricultural experiment stations and the 
Hawaii Agricultural Experiment Station. 
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Figure C. — Chippewa tubers. 



Mohawk. — Midseasoii to late. Tubers obloug, flattened, smooth, shallow-eyed, 
with excellent appearance. A good set and a high iiereentage of No. 1 tubers 
usually produced. Flowers light violet with white tips. Reported resistant to 
mild mosaic but susceptible to leaf roll and occasionally develops net necrosis. 
No present evidence of resistance to common scab or late blight. Mealy when 
cooked ; bakes well. 

Ontario. — A late very high-yielding variety ; highly resistant to scab. Tubers 
oblong, skin smooth, dark creamy buff; eyes shallow except at bud end, which is 
sometimes sunken, same color as skin l)ut turning pink or purple on exposure to 
light; flesh white. Flowers pale lilac in center of each i)etal, white at edges. 
Has an undesirable tendency under certain conditions to form sprouts at tlu' 
bud end of the tubers ()ften resulting in the formation of secondary tubers. 
('(K)king quality ranges from i>()oi* to good, depending on conditions under which 
it is grown. Highly recommended for scabby soils. 

Pontiac. — A late high-yielding variety of value in s(>ctions where red varie- 
ties are in demand; esix'cially adai)ted to muck soils in Michigan, and in recent 
tests showing promise in parts of Florida, Wisconsin, Minnesota, and North 
Dakota. Tubers large, oblong to round, blunt at ends ; skin smooth or sometimes 
netted, uniformly colored, red : eyes medium in depth, red ; flesh white. Flowers 
light reddish purple with tii>s white. Not markedly resistant to connnon scab 
or virus diseases; in some trials in Michigan and Ohio more drought-resistant 
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Figure 7. — Katalidin tubers. 



and free from hollow heart and misshapen tnhers than other varieties. Cooking 
quality good. 

Pungo. — Medium. Adaptation not fully determined: yielding ability in Maine 
and Virginia very good. Tubers large, ellii)tical to round-elliptical, medium 
thickness, blunt ends; skin flaked, self-colored, creamy buff: flesh white. Flow- 
ers white. Resistant to the common strain of the late blight fungus and to mild 
mosaic. Resistance to net necrosis due to leaf roll virus is good — similar to 
Sebago. Dry matter content high, similar to that for (Jreen Mountain. 

Red Pontiac. — Late. Like Pontiac in evei-y way except in color of skin. 
Pontiac as grown in the Middle West has a light-red skin, whereas the Red 
Pontiac has a dark-red skin. The latter is much preferred on some markets. 
Pontiac is decreasing in production, but the production of Red Pontiac is rapidly 
increasing. 

Red Warba. — Very early. Tubers medium in size, short, round ; skin smooth, 
red, uniformly colored except for an occasional tuber with small white areas; 
eyes mostly deep, red ; flesh white. Flowers pink. Susceptible to virus diseases. 
Cooking (piality good. 

Russet Sebago. — Late. Its characteristics are identical with those of Sebago 
except for two important differences : It has russet skin and is more highly 
resistant to scab than Sebago. It is increasing in production in Wisconsin, where 
It originated, because of its scab resistance. 
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Sebago. — Late. Firmly established commercially and increasing in production 
in Alabama, Florida, North Central and Northeastern States, and Sonth Caro- 
lina. Hi^^h yiehling. Tnbers large, elliptical to round-elliptical, medium in 
thickness; skin smooth, ivoi-y yellow; eyes shallow, of same color as skin; flesh 
white. Flowers lilac with tips slightly lighter in color. Resistant to mild 
mosaic and net necrosis; its vines and tubers moderately resistant to late 
blight; resistant to brown rot in Florida; resistant to yellow dwarf, indicated 
by tests in New York and Wisconsin ; susceptible to wart. Cooking quality 
variable but usually good if tubers are allowed to mature fully before being dug. 

Sequoia. — Late. Adaptation wide. High yielding. Tubers large, roundish, 
flattened ; skin smooth, white ; eyes shallow, bud-eye cluster frecpiently dei)ressed. 
more pronounced in large tubers, white; llesh white. Flowers white. Some- 
\\ hat resistant to mild mosaic and late blight and innnune from wart. Especially 
valuable for its i-esistance to leafhopper and tlea beetle injuries in areas where 
these insects are prevalent. Cooking (piality medium to good. 

Teton. — Medium late. Adaptation good in Wyoming, Pennsylvania, and 
Maine. Tubers round to oblong, medium in size; skin flaked, self-colored, light 
buff ; eyes few, medium deep to shallow, same color as skin : flesh white. Flowers 
white. Resistant to ring rot and mild mosaic. Cooking quality and starch con- 
tent are medium to good and compare favorably with those of Katahdin. 




FUjKrc (S. — Kennebec tubers. 
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Importance of Good Seed Stock 

The potato industry consists of two specialized branches, one pro- 
ducing yeed potatoes and the otlier producing table stock. The seed- 
potato areas are generally restricted to localities where temperature, 
rainfall, and soil conditions are suitable for the growing of potatoes 
of excellent quality free from disease. Many potato diseases are 
carried over in the tubers, which will in turn produce diseased plants. 
When potatoes are grown for seed, diseased plants and tubers have 
to be rogued and destroyed so as to prevent the spread of diseases. 
In every State where seed potatoes are grown extensively, there are 
certification agencies that are responsible for the inspection and 
certification of seed potatoes. Certified seed costs more than the non- 
certified, but the extra cost is small, considering the increased yields 
that may be expected from the use of high quality seed. 

The production of table stock is not so highly specialized. The 
table-stock grower plants certified seed that has been treated for the 
control of common scab or rhizoctonia canker, if necessary, and sprays 
against fungus diseases, flea beetles, leaf hoppers, and aphids. In 
contrast with the practices of the certified-seed producer, he makes 
no special effort to eliminate in the field plants and tubers affected 
w^th virus, wilt, or other diseases that do not directly impair the 
cooking quality of potatoes. 

Virus diseases and other diseases carried over inside the tuber are 
not affected by seed treatment. The grower is urged to seek the 
advice of his extension service or agricultural college on specific 
questions involved in the treatment of seed potatoes. The effective- 
ness of a treatment in general depends on how carefully the operator 
follows instructions for the disinfectant used and on how well he 
maintains the strength of the solution, if the mercuric chloride treat- 
ment is used. 

Seed Disinfection 

The disinfection of seed potatoes ])rior to planting is regarded 
in many late-crop areas as one of the necessary operations in potato 
production. The purpose of treating seed ])otatoes with various 
chemicals is to destroy organisms on the skin that cause such diseases 
as rhizoctonia canker and common scab. This is particularly im- 
portant in preventing the contamination of new land being brought 
under cultivation or to avoid contamination of land long cultivated 
that is not seriously infested with such organisms. It should be 
realized, for example, that the planting of untreated scabby tubers 
in new land would be inviting not only the production of scabby tubers 
in the first crop but the introduction of the scab organism into the 
soil as well. The same also is true for Rliizoctonia. 

The value of seed treatment may be questioned, however, where 
soils are already heavily infested with the common scab organism or 
with Rhizoctonia. Where there is heavy scab infestation, the grower 
would do well to consider whether it pays to continue growing po- 
tatoes. In mild cases of infestation, a combination of soil treatment 
with some acid- forming material such as sulfur and the use of an 
acid-forming fertilizer will help to control the disease. Scab fre- 
quently occurs in scattered areas in a field, consequently it will be 
helpful to mark these areas at harvesttime and treat them separately 
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before replanting. In any case the grower should follow a suitable 
crop rotation and make small trial plantings of scab-resistant varie- 
ties, such as Menominee, Ontario, Cayuga, Seneca, or Cherokee. 

Mercuric Chloride 

The effectiveness of mercuric chloride, or corrosive sublimate, as 
a disinfectant for common scab and rhizoctonia canker of potatoes 
has been known for a long time. The recommended strength for 
treating potatoes is 1 part of mercuric chloride in 1,000 parts of 
water (4 ounces in 30 gallons of water). Soak whole potatoes in 
this solution for 30 minutes, if infected with scab, and from li/^ to 2 
hours if used to control Rhizoctonia, Mercuric chloride goes into 
solution very slowly in cold water ; so it should be dissolved separately 
in 2 or 3 quarts of warm water. Prepare and use the solution in 
wooden, enamel, or earthenware containers. As it decreases in strength 
with use, fortify the solution after each treatment. Add i/2 ounce 
of the chemical to the solution for every 4 or 5 bushels of potatoes 
treated 2 hours, or add % ounce for the same quantity of potatoes 
treated 1% hours. Add enough water to bring the solution up to its 
original volume. Make a fresh solution after treating 4 lots of tubers. 
When potatoes are coated with soil or carry the sclerotia of Rhizoc- 
tonia — small black, raised spots — the solution is more effective if the 
potatoes are kept wet for 24 hours before treatment. Always dry 
treated potatoes before storing. 

Mercuric chloride is a deadly poison to humans and animals. 
Take extreme care to prevent contact with mouth, eyes, or nostrils 
while mixing and handling the chemical and the solution. Wear 
rubber gloves to protect the hands and a rubber apron to protect 
the clothing. Bury unused solutions in the ground at least 1 foot 
deep. Clean all containers thoroughly with water before they are 
used again. Plainly label all surplus chemical and store out of 
reach of children or animals. Wash all sacks used for treatment 
and dispose of wash water and drippings by burying in ground. 
Keep treated seed potatoes away from livestock. Separate and 
mark treated potatoes so that they cannot be mixed with potatoes 
intended for human consumption. 

Acid-Mercury Dip 

The acid-mercury dip method is a quick treatment for common 
scab and rhizoctonia canker, which reduces the time factor of the 
mercuric chloride method. It is considered to be the most effective 
control for surface-borne Rhizoctonia. To make this solution, dis- 
solve 6 ounces of mercuric chloride in 1 quart of commercial hydro- 
chloric (nuiriatic) acid and then add the acid solution, while stirring, 
to 25 gallons of water in a wooden container. Do not put the solution 
in a metal container, as it causes corrosion, and do not add the water 
to the acid as this may cause spattering. 

Strong hydrochloric acid is very caustic and should be handled 
carefully to avoid spattering on skin or clothing. 

Treat only whole tubers. Immerse them in the treating solution 
for 5 minutes in either a wire basket coated with asphalt paint or 
in wooden crates. Dry the tubers quickly after treatment by spread- 
ing in a clean, shaded, thoroughly ventilated place. If the tubers 
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are not dried immediately after treatment, the eyes and skin are apt 
to be injured seriously. After being dried, the tubers are ready 
tc be cut and planted. From 20 to 30 bushels of tubers can be treated 
before making a fresh solution. Caution: Certain shallow-eyed varie- 
ties, like Chippewa, Katahdin, Sebago, and Earlaine, may be injured 
wlien treated with the acid-mercury dip, and all varieties are injured 
if sprouted. 

Take the precautions suggested for mercuric chloride above 
when using the acid-mercury dip. 

Orsanic Mercury Compounds 

Water suspensions of organic mercury compounds are used as 
instantaneous dips in the manner recommended by the manufacturer 
for surface borne diseases such as common scab and rhizoctonia 
canker. These materials are also poisonous to humans and animals, 
but they are not corrosive and can be used in metal containers. Fur- 
thermore, they can be used to treat either whole or cut seed. After 
treatment thoroughly dry the seed or plant it immediately. 

Take the same precautions with organic mercury compounds as 
recommended for mercuric chloride (p. 18). 

Cold Formaldehyde 

Formaldehyde solution is prepared by adding 1 pint of commercial 
formalin to BO gallons of water. It may be used for the control of 
common scab by soaking the uncut tubers in the solution for 2 hours. 
It is not effective in controlling rhizoctonia canker. 

Formaldehyde solution when cold is irritating to the skin and 
when heated will give off vapors irritating to the eyes, nose, and 
throat. Wear rubber gloves that fit tightly at the wrists to protect 
the hands. Also, wear a rubber or oilcloth apron to protect the 
clothing. Dispose of surplus solution by burying in a safe place. 
Thoroughly clean clothing and containers when finished. Wear 
a gas mask equipped with the proper canister if the potatoes are 
treated in a building or closed place. 

Cutting Seed Potatoes and Healing Seed Pieces 

Most seed potatoes are cut by hand, but more and more cutting is 
being done with mechanical seed cutters (fig. 9). The continued 
improvement of these seed-cutting devices is increasing their use. 
Best results are obtained w^ith mechanical seed cutters when the seed 
has been graded to a uniform size. Such varieties as Katahdin and 
Chippewa, having few eyes on the basal half of the tuber, produce 
considerable waste when large tubers of these varieties are cut for seed. 
Before cutting is begun, always allow the seed potatoes to warm up, 
especially if they have been held in cold storage. 

Blocky seed pieces are desirable. The planter can handle the blocky 
pieces to better advantage, and they are less liable to decay in the 
ground if weather conditions are unfavorable. The seed piece, in 
general, should weigh 11/^ to 2 ounces and should have from one to 
three eyes. The Katahdin variety invariably sets a smaller number 
of tubers per plant; therefore, each seed piece of this variety should 
have two or more eyes, or the spacing in the row should be reduced 
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Figure 9. — A new type of nuH-haiiical seed-potato cuiivv wiili iced in- table. 
Dual inac'hiiie will cut more than :>()() biishels of seed per day. 

in order to help lower the percentage of oversized tubers that ini<>ht 
otherwise develop. 

Tlie genera] practice among potato growers is to cut seed about the 
time it is needed for planting; usually not more than a 2-day supply 
is cut in advance. Some growers who have large acreages and are 
limited in time and labor during tlie potato-planting season liave found 
it more economical, as well as more convenient, to cut their seed 
potatoes well in advance of the time for planting. When seed is to 
be cut and stored for 10 days or more, proper care slioidd be taken to 
heal, or suberize, the cut surfaces of the seed pieces. Plant all seed 
within a period of IjO days after cutting. 

Properly healed, or suberized, seed has several advantages over 
freshly cut seed. Cutting can be done before the rush of spring 
planting begins. If tlie soil is dry at planting time the snberized seed 
is less likely to shrivel or to rot if conditions are too wet. With 
suberized seed the danger of heating, which often happens in the case 
of freshly cut seed improperly stored in barrels or bins, is greatly 
reduced. Many a ])oor stand has been attributed to the poor quality 
of seed, when in reality it was the direct result of improper handling. 

Suberization is best accomplished by holding the cut seed at a 
temperature from ()()° to 70° F. and a relative humidity of approxi- 
mately 85 percent for a week or 10 days (Hg. 10) . The average potato 
grower can approximate these conditions by keeping a kettle of water 
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Fifjurc /^y— Comparison of (.1) freshly cut niul {B) suberized, or corlved-over, 

seed pieces. 



b()ilin<,^ on a stove in tlie workroom where the seed is being cut. Slatted 
crates are tlie best type of container in which to suberize cut seed; 
and if the crates are kept covered with damp sacks, suberizing is 
usually good at the temperature range reconunended. Within 24 
hours after cutting the seed, rack the containers from side to side in 
order to prevent the seed pieces from sticking together. If the seed 
is suberized in burlap sacks, fill these only half full and pile the sacks 
in such a w^ay as to avoid undue heating. The piles may be covered 
with moist sacks that are kept damp by occasionally sprinkling with 
water, but care should be taken not to get the seed too wet ; otherwise, 
rot may start on some of the seed pieces. After suberization, the seed 
can be stored in the potato house for at least 3 weeks but not for longer 
than 30 days. 

Breaking the Rest Period 

Shallow-eyed varieties like Katahdin, Chippewa, and Sebago can 
always be cut for seed easier after the tubers have ])assed through the 
rest period and the eyes have developed small sprouts. Most potato 
varieties will not sprout within 2 months after harvesting. If pota- 
toes must be planted shortly after harvest, sprouting can be induced 
by chemical treatment. To do this, soak freshly cut seed in a IVo- 
percent w\ater solution of potassium or sodium thiocyanate for IV2 
hours. Just cover the seed pieces with the solution. The solution 
can be used several times but it will not keep indefinitely. Directly 
after treatment, plant the seed in moist soil. This method of treat- 
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ment is only recommended for small amounts of seed. Another 
method, employing a ga^ in specially constructed chambers, is used 

for lar<>:e-scale treatment of whole tubers. 

Potassium and sodium thiocyanate are very poisonous to hu- 
mans and animals. Take the same precautions with these chem- 
icals as recommended for mercuric chloride (p. 18). 

Plantins 
Use of Planters 

The use of tractor-drawn potato planters is general in the com- 
mercial areas (fig. 11) . Hand planting is limited to gardens or tuber- 
unit seed plots of commercial seed growers. The machine planters 




Figure 11. — Modern two-row picker-type planter. 

are of two general types, the picker and assisted-feed. Two-, three-, 
and four-row i)lant(M's of both types are now on the market and in 
general use. Three- and four-row planters, however, have met with 
favor only in those areas where the land is comparatively level and 
free from stones. Two-, three-, and four-row planters are essentially 
multiple units of a one-row |)lanter. 

The single-row or two-row picker-type planter is still the favorite 
machine for potato growers with 50 acres or less. This type of 
planter is designed with eight arms on the picker wheel and two 
slender, shar]), steel prongs in each arm that pick up the seed pieces 
as the prongs pass through a compartment containing the seed. The 
picker arms are opei'ated automatically by a cam, which releases 
the seed pieces into the seed planting tube at a rate connnensurate with 
the seed-spacing distance. Lai'ge and small prongs, or picks, are 
used, and their location on the picker arm and their size depend on 
the size of seed used. 
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Tlio assisted-feed type of planter requires the assistance of a man 
in the rear to see that there is one seed piece in each pocket of tlie 
revolving, horizontal disk before it discharges the individual seed 
pieces as it passes over the dropping tube. The revolving disk is 
fed from the seed hopper by an elevator wheel. 

A much larger acreage can be planted in a day with the picker-type 
planter than with the assisted-feed type, but usually the assisted- 
feed type insures a better stand of potatoes. The picker-type machine 
that plants two or more rows requires one or more men in the rear 
to check the supply of seed and fertilizer and the performance of the 
pickers. 

Checking Rate of Fertilizer Application 

Many growers have their own method for checking the rate of 
fertilizer application. Some of these give accurate results, whereas 
others are highly inaccurate. It is very disconcerting to discover 
that although the intention was to apply, for example, 2,200 pounds 
of fertilizer per acre, actually only 1,500 ])ounds or 1,800 pounds was 
applied. A check of the fertilizer rate while the planter is operating 
in the field can be a simple procedure and fairly accurate. Table 
2 is given to help the grower do this. To use the table, select the row 
width and fertilizer rate to be used and copy the number of pounds 
indicated. Multiply this number by the runnber of rows for the 
planter. Then multiply by the number of hundred feet or fraction 
in the row length. The result will be the number of pounds of fer- 
tilizer required for one "through" of the planter. For example: 
34-inch rows, 2,200 pounds per acre, 2-row planter, 1,200-foot row. 
14.3 X 2=28.6 X 12=343 pounds fertilizer required for one "through" 
of the 2-row planter. 



Table 2. — Fertiliser delivery required for 100 feet of row at different 
rates per acre and roto spacings indicated 



Row spacing 


Fertilizer delivered per 100-foot row at rates per acre indicated 


1,500 
pounds 


1,800 
pounds 


2,000 
pounds 


2,200 
pounds 


2,500 
pounds 




Pounds 


Pounds 


Pounds 


Pounds 


Pounds 


30 inches. 


8. 6 


10. 3 


11. 5 


12. 6 


14. 4 


32 inches 


9. 2 


11. 0 


12. 3 


13. 5 


15. 3 


34 inches 


9. 7 


11. 7 


13. 0 


14. 3 


16. 2 


36 inches 


10. 3 


12. 4 


13. 8 


15. 2 


17. 2 



If preferred, jack the planter up in a machinery shed and adjust 
the fertilizer delivery by turning the wheel of the planter and weigh- 
ing the fertilizer delivered. However, before attempting to do this, 
first determine the turns of the planter wheels for 100 feet of row 
while the planter is operating normally in the field. This procedure 
allows for the actual slipping of the planter wheels during operation, 
which can amount to 8 to 10 percent under different conditions. The 
amount of fertilizer that should be delivered for each row of a two- 
row planter for the number of wheel turns equivalent to 100 feet of 
row will be found in the body of table 2. 
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Time of Planting 

The time of planting depends chiefly upon the prevailinof climatic 
conditions. In the Nortliern States tlie season is rehitively short, and, 
in general, potatoes should be pUmted as soon as the soil can be fitted. 
In Aroostook County, Maine, the entire growing season is required to 
mature a crop of potatoes; hence, delayed planting can seriously re- 
duce yields. 

A critical period in the production of the potato crop occurs when 
the tubers are developing; therefore, climatic conditions should be 
as favorable as possible at this time. This critical period varies from 
location to location and can also vary with the time of planting. In 
Aroostook County, Maine, in the northern section of New York, and 
in Michigan, Minnesota, and Wisconsin, July and August would 
generally cover the critical period ; in New Jersey, Pennsylvania, and 
lower New York and on Long Island, N. Y., the critical period would 
be in June and July. During such periods irrigation is often used 
if drought prevails; otherwise, the yield can be materially reduced 
after a protracted spell of heat and drought. If the weather is cool, 
the moisture adequate, and proper disease control is used, a good yield 
is practically assured wherever the crop has been given proper cultural 
attention. In sections where the season is longer than is necessary 
to mature a potato crop, it is customary to select a planting date that 
will provide the most favorable climatic conditions during the period 
of tuber development. 

Rate of Planting 

The natural fertility of the soil, its moisture-holding capacity, the 
variety grown, and the amount of fertilizer applied usually govern 
the spacing w^ithin the row and the distance between rows. In the 
best potato soils of the Northeastern States the rows are occasionally 
spaced as close as 30 inches, but the usual row spacings are 32 and 34 
inches. To make better use of motorized equipment, some growlers 
prefer a wider row spacing, up to 36 inches. 

Within the rows, hill spacing averages about 12 inches, and the 
tendency is to shorten the distance to 10, 8, or even 6 inches when such 
varieties as Kennebec and Katahdin are planted. These varieties set 
a small number of tubers, and closer spacing is considered necessary 
to help prevent the development of a high percentage of oversize 
tubers. In Aroostook County, Maine, the combination of good seed^ 
good cultural practices, and heavy fertilization tends to produce a 
large percentage of oversize tubers unless the spacing within the row 
is reduced to less than 12 inches. Close spacing in the row also tends 
to reduce losses from hollow heart, and on good land it generally in- 
creases the number of marketable tubers. 

The bushels of seed needed to plant an acre of potatoes varies con- 
siderably and depends not only on the spacing but also on the size 
of the seed pieces. Table 3 shows the number of seed pieces required 
for an acre when potatoes are planted at different distances. The 
table shows that the closest spacing, 30 by 6 inches, would require 
34,848 seed pieces to the acre, as compared with 14,520 for a spacing 
of 36 by 12 inches. 
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Table 3. — Seed pieces required to plant an acre of potatoes at different 

spacings 



Distance between rows 


Pieces required for an acre at stated spacing distances within rows 


6 inches 


8 inches 


10 inches 


12 inches 


14 inches 


16 inches 


30 inches __ 

32 inches 
34 inches 
36 inches. _ 


Nil niber 

34, 848 
32, 670 
30, 748 
29, 040 


Number 
26, 136 
24, 502 
23, 061 
21, 780 


Number 
20, 909 
19, 602 
18, 449 
17, 424 


Number 
17, 424 
16, 335 
15, 374 
14, 520 


Number 
14, 935 
14, 001 
13, 178 
12, 446 


Number 

13, 068 
12, 251 
11, 531 
10, 890 



The general j^ractice in the North is to use large seed pieces. On 
land well supplied with organic matter, moisture, and available plant 
food, large seed pieces or whole tubers from 1 to 2 ounces in weight 
will usually be profitable. The larger the seed pieces the more bushels 
of seed required per acre. Table 4 was prepared to show the bushels 
of seed potatoes required when an acre is planted with any one of five 
different weights of seed pieces at a given distance apart. Table 4 
also serves to emphasize the extremely wide seed-piece requirements, 
from 11.3 bushels to 72.6 bushels, dej)ending on spacing and size of 
seed piece. 

Table 4. — Seed potatoes required to plant an acre at different spacings 
vnth seed pieces of various weights 



Spacing of rows and of seed pieces within 
rows 



Quantity per acre required with seed pieces of the average 
weight indicated 



1 ounce 


1 H ounces 


VA ounces 


1% ounces 


2 ounces 


Bushels 


Bushels 


Bushels 


Bushels 


Bushels 


36. 2 


45. 4 


54. 4 


63. 4 


72. 6 


27. 2 


34. 0 


40. 8 


47. 6 


54. 4 


21. 8 


27. 2 


32. 6 


38. 0 


43. 5 


18. 1 


22. 7 


27. 2 


31. 7 


36. 3 


15. 6 


19. 5 


23. 4 


27. 3 


31. 2 


13. 6 


17. 0 


20. 4 


23. 8 


27. 2 


34. 2 


42. 6 


51. 2 


59. 8 


68. 2 


25. 5 


31. 1 


38. 2 


44. 6 


51. 0 


20. 4 


25. 5 


30. 6 


35. 7 


40. 8 


17. 1 


21. 3 


25. 6 


29. 9 


34. 1 


14. 5 


18. 2 


21. 8 


25. 4 


29. 1 


12. 8 


16. 0 


19. 2 


22. 4 


25. 6 


32. 0 


40. 0 


48. 0 


56. 0 


64. 0 


24. 0 


30. 0 


36. 0 


42. 0 


48. 0 


19. 2 


24. 0 


28. 8 


33. 6 


38. 4 


16. 0 


20. 0 


24. 0 


28. 0 


32. 0 


13. 7 


17. 2 


20. 6 


24. 0 


27. 5 


12. 0 


15. 0 


18. 0 


2L 0 


24. 0 


30. 2 


37. 8 


45. 2 


52. 8 


60. 2 


22. 7 


28. 3 


34. 0 


39. 7 


45. 3 


18. 1 


22. 7 


27. 2 


31. 7 


36. 3 


15. 1 


18. 9 


22. 6 


26. 4 


30. 1 


12. 9 


16. 2 


19. 4 


22. 6 


25. 9 


11. 3 


14. 2 


17. 0 


19. 8 


22. 7 



Rows 30 inches apart: 

6-inch spacing 

8-inch spacing 

10-inch spacing. _ 
12-inch spacing - _ 
14-inch spacing. _ 
16-inch spacing - _ 

Rows 32 inches apart: 

6-inch spacing 

8-inch spacing 

10-inch spacing - _ 
12-inch spacing - _ 
14-inch spacing - _ 
16-inch spacing - _ 

Rows 34 inches apart: 

6-inch spacing 

8-inch spacing 

lO-inch spacing - _ 
12-inch spacing - _ 
14-inch spacing - _ 
16-inch spacing - - 

Rows 36 inches apart: 

6-inch spacing 

8-inch spacing 

10-inch spacing - _ 
12-inch spacing - _ 
14-inch spacing-- 
16-inch spacing - _ 
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As soil and weather conditions approach the optimum, it is usually 
the practice to increase the size of the seed pieces and to use closer 
spacing. In general, the early-maturing varieties may be planted 
more closely than the late-maturing ones. 

Depth of Planting 

No specific depth of planting will give equally good results under 
all conditions. The determining factors are the character of soil, the 
season of planting, the cultural practice, and the climatic conditions 
that are likely to prevail before sprout emergence and during the 
growing season. Tuber-bearing stolons develop at the nodes on the 
stalk below the soil surface. If the seed pieces are planted shallow 
it is necessary to ridge the row after or during the early cultivations 
so that stolons can be formed at some distance below the surface of 
the ridge. On good soil and where ridging is practiced, the custom 
is to plant the seed pieces 2 or 3 inches deep, measured from the 
top of seed piece to ground level. The ridge is built up gradually 
and is begun at the first cultivation, which usually occurs just as the 
plants break the ground, and ridging is continued at each succeeding 
cultivation until the ridge is properly formed. 

It is known that good-quality potatoes develop under a fairly uni- 
form temperature of 60° to 65° F., but higher day temperatures will 
have less effect on quality if the nights are cool. Tubers developing 
at a depth of to 5 inches are usually subject to satisfactory tempera- 
ture conditions. Seed pieces planted too shallow not only subject the 
developing tubers to wide temperature fluctuations but losses from 
"sunburn" may also be increased. If planting is too deep, the tubers 
on the first nodes are likely to be undersize and of poor quality. The 
depth of the very early planting, when there is no danger of freezing 
injury, can be less than that of the late planting, because the ground 
is usually cooler during the growling season and the crop is less likely 
to suffer from temperature and moisture fluctuations. 

In fields where rhizoctonia canker is known to occur, the seed pieces 
should be planted shallow to insure quick emergence of the sprouts 
above ground, thus tending to free the plant from early attack 
by this fungus disease. After the plants are 6 to 8 inches high, grad- 
ually build up the soil around them. For level culture where rhizoc- 
tonia is present, plant the seed 3 to 4 inches below the field level with 
a covering of not more than 2 inches of soil over the seed piece. To 
accomplish this first lower the opening disks and the planting shoe 
on the planter. Then cover the seed with a small amount of soil by 
raising and adjusting the covering disks so that a depression is left 
in the row instead of a ridge. This way of planting is sometimes 
called the "deep-planting shallow-cover" method. 

Cultivation 

The objectives in cultivation are to destroy weeds, aerate the soil, 
facilitate root grow^th, and ridge the rows to provide soil covering 
for the developing tubers. Cultivation really starts when the soil is 
being prepared for planting. Thorough preparation of the land be- 
fore planting makes later cultivation easier and more effective. One 
harrowing before the potatoes come up is worth two cultivations after- 
ward. A good practice followed by some growers is to roll the ridges 
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Immediately after planting. This tends to compact the soil about 
the seed pieces, hastens germination, and makes the work of the smooth- 
ing harrow and weeder more effective. The use of a weeder length- 
wise on the rows once or twice is very effective in controlling weeds, 
especially when the potato plants are small. 

Both level and ridge cultivations are practiced in the areas produc- 
ing late potatoes. In the level system of cultivation use the weeder 
or the smoothing harrow once or twice just before the plants emerge. 
The teeth of the harrow are angled back so as not to break off the 
young potato sprouts. As soon as tlie rows can be seen, cultivate, 
deeply in the middles between tlie rows but shallow close to the 
plants. For two successive cultivations, use cultivator wings or hill- 
ing attachments in order to form a small ridge 2 or 3 inches high 
close to the plants. Make later cultivations, if necessary, to loosen 
the soil in the middle of the row and to control weeds, but take great 
care to avoid breaking too many potato roots while cultivating, as 
this is liable to reduce the yield. 

In the ridge method use the cultivator to loosen the soil and to de- 
stroy weeds between the rows. After each cultivation use disks or 
hilling attachments to form a ridge 6 to 8 inches high. With modern 
equipment, cultivation and hilling are done in one operation. It is 
important to commence ridging early with varieties like Katahdin, 
which forms its tubers shallower than some other varieties and pro- 
duces abundant low-growing vines. In the early cultivation the po- 
tato sprouts or young plants are frequently buried once or twice to 
smother small weeds near the plants and to protect the young potato 
plants from killing frosts. However, do not cover the plants too 
deeply, as this is liable to cause reduced yields. 

Discontinue cultivation as soon as the plants come into full bloom 
or when the vines fill the rows. If weeds persist after the plants have 
reached this stage and the rows are ridged, use a "spade" with ad- 
justable wings or other adjustable hilling attachments. The spade 
removes the weeds from the middle of the rows and the sides of the 
ridges, and it disturbs the soil close to the plants as little as possible. 

Irrigation 

Unquestionably the amount and distribution of rainfall constitute 
the most important factors concerned in potato production, over which 
the potato grower has no direct control. In some seasons, insufficient 
rainfall or uneven distribution in certain sections greatly reduces late- 
potato yields, even though seed, fertilizer, and cultural operations have 
been the best. For this reason many late-potato growers resort to 
irrigation as a means of insuring against such losses (fig. 12). 

For example, on Long Island, N. Y., where truck crops are irrigated 
on a large scale, a survey of 245 Suffolk County farms, made in 1949, 
showed that about 65 percent of the potato acreage was irrigated. 
In New Jersey, where irrigation of truck crops has been practiced for 
many years, potato growers are also using irrigation. Yields under 
irrigation during a 5-year period averaged about 50 bushels more per 
acre than without irrigation in cooperative irrigation studies on pota- 
toes by the New Jersey Agricultural Experiment Station. In one 
season the increase from irrigation was 125 bushels per acre. Similar 
increases from irrigation have been obtained in New York State and 
greater increases have been reported on Long Island. 
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In Wisconsin, Minnesota, Michioan, Ohio, and Pennsylvania, and 
doubtless in otlier sections of tlie Northeast and the North Central 
areas, increasin<r lunnbers of table-stock and seed-potato o^rowers are 
de|)endin<]^ upon irrigation systems to insure against crop losses from 
drought. 

The questions relating to installation of an irrigation system are 
too numerous to be dealt with here, but if the grower considering such 
a move has an adequate supply of water available, much of his prob- 
lem is solved. Kind of soil, slope of land, value of crop, acreage in- 
volved, engineering details, and other points will need consideration. 




Figure 12. — One type of portable irrigation used on potatoes. 

The grower should consult the engineering staff of his agricultural 
college and also find out what his neighbors, who have installed irri- 
gation systems, have learned first-hand about irrigation. 

Potato Diseases 

Many diseases attack the potato, and any one or more of these can 
be a serious threat to successful potato ])roduction. The important 
potato diseases are generally caused by bacteria, fungi, or viruses, 
but the extent and seriousness of any particular disease are greatly 
influenced by environmental conditions, such as temperature and 
humidity. Late blight, for instance, would at times cause crop fail- 
ures in the North Atlantic States if the disease were not controlled 
by fungicidal sprays, but in the Middle West and the Pacific Coast 
States, it is ordinarily of less importance on account of the existence 
of environmental conditions unfavorable for the organism. 

Potato diseases caused by bacteria and by fungi can be partially con- 
trolled by seed treatment, spraying or dusting, and by crop rotation.'"' 

^ See Farmers' BuUetin llSl, "Potato Diseases and Their Control," for 
additional information. 
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The spread of diseases caused by viruses, however, can be checked 
by field-plot methods, such as tuber indexing' and roguing, which 
help to eliminate the sources of infection.^ Physiological diseases of 
potatoes are more difficult to control, since these troubles are generally 
caused by unfavorable environmental conditions that are not easily 
altered. For scientific names of potato diseases see page 62. 

Diseases Caused by Bacteria and by Fungi 
Blackleg 

Blackleg is a bacterial disease. In some years it is responsible 
for heavy losses in certain potato-growdng sections. The first symp- 
toms are the rolling of the upper leaves of one or more shoots and the 
gradual fading of the deep green of the foliage to yellow^ green. The 
plant generally dies as tlie base of the stem turns inky black; the 
blackening then extends progressively downward through the stolons 
into the developing tubers, where it may start a soft rot at the stem 
end. 

Under dry growing conditions no a])])arent blackening of the stem 
may be evident. The disease progresses very slowly, and aerial 
tubers, coming from enlargement of buds, may form on the stems. 
Plants affected with blackleg may produce potatoes that appear sound, 
but, when planted, such tubers are very likely to carry over the dis- 
ease to the next season. Bacteria causing blackleg may live over from 
one year to the next in infested soil. Infection of the potato plant 
may take place through the cut surface of the seed piece. 

To control blackleg, select seed tubers only from fields where the 
disease has not occurred. If cut seed is used, see that it is thoroughly 
corked over to help prevent infection from the soil. 

Ring Rot (Bacterial Ring Rot) 

Ring rot is caused by a bacterium and is extremely infectious. It 
was first reported to occur in this country about 1934 and is now present 
in nearly all potato-growing States. The symptoms of ring rot usually 
appear when the potato plants are nearly full grown (fig. 13). One 
or more stems in a hill may wilt and be more or less stunted, whereas 
the remainder may appear healthy. Areas between the veins on some 
of the lower leaves of infected stems at first become pale yellowish. 
Within a few days yellowing of these areas is more pronounced, and 
there is an upward rolling of the leaf nuirgins. Finally the plant 
wilts, and the infected stem soon dies. If, in the advanced stages of 
the disease, the stem is cut across at the base a creamy liquid can be 
squeezed out. 

Infection of the tubers takes place at the stem end. In typical and 
sufficiently advanced cases there will be a definite separation of the 
tissue outside of the vascular ring from the tissue on the inside when 
pressure is applied. Severely soft-rotted tubers — those invaded by 



* For a more detailed discussion of the eUmiiiation of diseases from seed 
potatoes, see U. S. Department of AgricuUure Circular 7(54, "Produeticm of 
Disease-Free Seed Potatoes." This circular may be consulted in libraries or 
purchased from the Superintendent of Documents, Government Printing Office, 
Washington 25, D. C. 
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Figure 13, — ^Potato plant and tubers, showing typical symptoms of ring rot 

infection. 

other organisms — may show internal cracking and browning of the 
skin. 

Ring rot can only be controlled by using seed potatoes free from 
the disease. It is so highly infectious that a knife used to cut an 
infected tuber may contaminate the next ^0 seed pieces cut with it. 
If definite evidence is found tluit some of the tubers in a lot of seed 
potatoes are infected wntli ring rot, the entire lot should be used for 
table stock. Where only a few seed ])()tatoes in the lot are susi)ected 
of infection, the cutting knives should be disinfected after each cut 
in order to prevent the possibility of spreading the disease from one 
seed piece to another. This can be done by dipping the knife in a 
solution of mercuric chloride (1:1,000) or by placing it in boiling 
water for 10 seconds. These disinfecting procedures, however, are 
not recommended when potatoes are being orown for seed. In this 
case only seed known to be free from ring rot should be used. 

The bacteria causing ring rot may also be cari-ied over in sacks 
used to store infected potatoes and in refuse in storage cellars. The 
disease likewise may be introduced into healthy stock by the use of 
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contaminated gnulers or planters. Unfortunately, a picker-type 
planter is a very effective means of spreading the disease. If ring 
rot was ])resent in potatoes stored during the previous season, storage 
places should be disinfected with strong solutions of formaldeliyde 
(1 pint of conuner ial 4()-percent formaldehyde to 15 gallons of water) 
or with copper si Ifale solution (10 pounds of copper sulfate to 50 
gallons of water) . Thei'e is no evidence that the disease may be cai'ried 
over in the soil from one year to the next, except by means of vobmteer 
])otatoes. Xew potato varieties highly resistant to I'ing rot are [)eing 
devel()i)ed, and Teton, a new resistant introduction, is already 
available. 

Common Scab 

The fungus causing common scab is known to exist in some soils 
of every potato-growing section of the United States. This disease 
is confined entirely to the tubers. At first the infected spots are 
usually small and brownish, but later they enlarge. The lesions nuiy 
be Large and very corky ; frequently they extend below the tuber sur- 
face and leave deep pits when the corky tissue is removed. Scab of 
this kind is known as the pitted type of scab (fig. 14). Sometimes 
the lesions appear as small russeted areas; these are often so uuuum'ous 
that they almost cover the entire tuber surface. Lesions of this type 
are called surface scab. 

(\)nnnon scab can be ])articularly severe in soils that are about 
neutral (pH 6.8-7.0) or slightly alkaline (pH 7.2 or higher), but it 
generally causes little if any damage in acid soils below pH 5.2. 
Applications of fresh manure, esj)ecially chicken or hoi'se mamire, 
should not be made just before the field is plowed for potatoes, because 
these manures favoi' scab development. Likewise, heavy a])plications 
of lime or wood ashes tend to induce a soil reaction favoring scab 
development. 

Ordinarily, common scab development is favored when the soil 
moisture is slightly below the requirement for optinunn growth of 
the potato plant. If the texture of the soil promotes abundant 
aeration, however, scab may develo]) readily, even though the soil is 
very w^et. 

The common scab organism is carried from one season to another 
in the soil and in the scabby spots on the tubers; therefore, seed 




Figure Uf. — Potatoes sliowiiig severe effects from pitted type of common scab. 
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treatment is an effective means of control (see pp. 17 to 19). Seed 
treatment, however, has not always been uniformly successful in 
preventing scab in the succeeding crop, chiefly because the scab organ- 
ism, if once established, can live in the soil for a long time under 
favorable conditions, especially when the soil reaction is alkaline. If 
the soil is sufficiently acid, scab generally fails to develop, but as a 
precaution infected seed should never be planted without treatment. 

The development of scab-resistant varieties appears to offer the 
best future possibility of growing potatoes successfully on scab- 
infested land. Considerable progress is being made by the United 
States Department of Agriculture and the State agricultural experi- 
ment stations in developing varieties highly resistant to scab. Some 
resistant varieties already introduced are Menominee, Ontario, 
Cayuga, Seneca, and Cherokee. 

Rhizoctonia Canker (Black Scurf) 

The fungus that causes rhizoctonia canker, or black scurf, ordinarily 
shows up on infected tubers as small brownish-black bodies adhering 
to the skin. They may be as small as a pinhead or as large as half 
a dried pea. These bodies, known as sclerotia, are the resting stage 
of the fungus. When introduced into the soil on seed tubers, the 
sclerotia produce an abundance of fungus threads that attack the 
3^oung shoots, roots, stolons, and tubers of the new crop. Cankers also 
may occur on the tuber stolons, cutting off the tubers from the main 
stem and thus preventing their further development. Cankers occa- 
sionally develop below ground on the stems of older infected plants, 
but they usually do not extend so deeply into the tissue as to destroy 
the parts above. These stem cankers, at the surface of the soil or 
below, are irregular, elongated, brown areas (fig. 15). The vines of 
infected plants become reddish yellow; the leaves have a tendency 
to roll; the stalks become swollen, especially at the nodes; and the 
buds located where the leaves join the stem enlarge sometimes to the 
size of small tubers, w^hich are often called "aerial tubers." 

The fungus causing rhizoctonia canker is able to live for a long 
time in the soil, even in dry soils. The organism can also overwinter 
in the soil and can hibernate on the surface of the tuber. Since there 
are many other cultivated plants and weeds susceptible to this disease 
in addition to potatoes, crop rotation is not always so effective in eradi- 
cating the organism as might be ex])ected. The best means of control 
are to plant only clean tubers free from rhizoctonia infection or to 
treat slightly infected seed tubers as described on page 18. Shallow 
planting and a good crop rotation wall also be helpful where the soil 
is infested. 

Late Blight 

Late blight, caused by a fungus, is one of the most destructive potato 
diseases in the New England and the North Central States. The 
disease is known as late blight because in most sections of the country 
it attacks plants at the blossoming stage or afterward. Late blight 
first appears on the leaves as pale-green, irregular moist areas gener- 
ally at the edge of the leaflet (flg. 16). In moist weather these areas 
increase in size rapidly ; the centers of the areas die and then turn 
brown or black. Under moist conditions a ring of white mildew 
develops on the lower sides of the infected leaves, around the dead 
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Figure 15. — Brown, dead, eankeroiis areas on stems (.4) and on stolons (B) of 
potato caused by rhizoctonia infection. 

areas, providing the most reliable syiuptoins for diagnosis. The stems 
also may be affected, and under favorable conditions the entire vine 
may be killed and blackened in a coui)le of days. Late blight may 
appear on the vines in moist weather at temperatures above 60° F., 
but usually it will not l)ecome epidemic uidess there is a period of 
cool moist weather below 60° followed by a period of warm moist 
weather from 70° to 75°. In some States timely late blight warnings 
are issued by disease-reporting agencies. This information may be 
obtained through your county agricultural agent. Blight-affected 
tissues give off a characteristic musty odor, which becomes very ])ro- 
nounced in Helds that are severely attacked. However, when this 
odor is api)arent it is usually too late to use preventive measures 
effectively. 
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Fifjure JO. — Leaves of potato showing first ai)i)earanee of late bliglit infection. 

Tlie oro-anism also attacks the tubers, which become infected in the 
soil through contact with spores from bli<ihte(l folia^^^e. When late 
blight tuber rot develops, it spreads irregularly from the surface of 
the tuber throuo;h the flesh, like the diffusion of a brow^n stain. At 
first the affected tissue is dry and firm, but infected tubers can be 
readily invaded by bacteria and by other fungi that cause soft rots. 
This generally happens in the field in low, wet spots. Under certain 
storage conditions the disease is typically a dry rot; the irregidar, 
sunken patches formed when humidity and temperature are high, 
however, may involve the entire tuber. At low^ storage temperature 
the infected patches usually remain rather firm and frequently have 
a metallic tinge, especially at the border of diseased and healthy 
tissues. 

Cull piles of potatoes dumped outside potato storage houses, along 
the railway tracks, or on farms are primary sources of the spread of 
late blight infection. These cull piles often contain a high percentage 
of infected tubers, some of which develop infected sprouts. The 
spores from these may infect s])routs of healtliy tubers nearby, until 
practically the entire pile becomes infected. Such infections gener- 
ally develop during the early part of the growing season. The spores 
are carried by prevailing winds to the neighboring fields and infect 
the young potato ])lants before the farmers have begun to S])ray. 
Since cull piles can be avoided, their elimination will do much to pre- 
vent the spread of the disease. Treat potato dumps w^th a weed spray 
to destroy the potato sprouts or w^ith bordeaux mixture or copper 
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sulfate solution to control infection. Dispose of waste potatoes by 
boilin<r, incineration, or feeding to livestock, and do not allow them 
to accnunulate in cull piles. 

Spraying for the control or prevention of late blight should begin 
when the plants are about 4 inclies high or before the disease develops 
(fig. 17). Keep the foliage thoroughly coated with an inorganic 
fungicide such as bordeaux or with one of the organic fungicides. 
For more specific information on fnngicides other than bordeaux 




Figure 11. — Modern iK)lato .spi'ayer in ojx'i'jitioii. Note sprjiy iiiassk worn by 

operator. 



mixture, consult your county agricultural agent or your State agri- 
cultural experiment station. A detailed account of methods for pre- 
paring and applying sprays is given on page 40. 

Considerable pi'ogress is being made in developing new varieties 
resistant to late blight. Kennebec, Essex, Pungo, and Cherokee have 
been introduced as blight-resistant varieties and are now grown suc- 
cessfully on a commercial scale. These varieties are resistant to the 
common strain of the late blight fungus, which is sometimes the only 
strain prevalent in many of the potato-growing areas. It is now 
known, however, that additional and more active strains of this fungus 
are appearing in certain potato sections. The above-named varieties 
so far have not proved resistant to these more active strains and there- 
fore may require spraying when the new strains of the fungus are 
])resent. Seedlings are being deve]o]:)ed through the National Potato- 
Breeding Program that show jn'omise of being resistant to all the 
strains of the late blight fungus now known to exist. It will be neces- 
sary to develop and continually test new seedlings for late blight 
resistance as new strains of the fungus develop. 

Early Blight 

Early blight, also known as leaf spot, is caused by a fungus and 
occurs earlier in the season than late blight ; however, it is also rather 
common late in the season if weather conditions are favorable for its 
development. It attacks the potato stems and leaves, causing brown 
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spots. If conditions are ri^ht, tlie brown spots develop concentric 
rings or markings as they enlai'ge, and liave a target-board appear- 
ance (fig. 18). When the spots are nnmerons the leaves are killed 
and the yield of potatoes is i-ednced. 




Figure IS. — I'olato leaf iiifectod with early blight. 

Sometimes the early blight fungus causes small, shallow, more or 
less circular, decayed lesions on the tubers. The margin of the diseased 
area is raised somewhat, and the skin innnediately adjoining is slightly 
puckered. These lesions may aH'ord entrance for molds that com- 
pletely rot the tuber. This rotting can be especially bad if infected 
seed potatoes are shipped to Florida or other southern points where 
the high tem])erature is favorable for the growth of decay organisms. 

Early blight can be controlled successfully by thorough and early 
spraying with bordeaux mixture (see p. 40). Dithane, when com- 
bined with zinc sulfate, has given excellent control in preliminary 
trials. 

Wilts 

Potato wilts may be caused by a nnmber of species of fusarium and 
by verticillium. The symptoms caused by some of these organisms 
are very similar. Infected plants may \\\\t rather suddenly and die 
in a comparatively short time, or they nuiy show the efi'ects slowly 
and succumb very gradually (fig. 19). Plants produced from infected 
tubers may be stunted from the beginning and die before reaching 
average size. The leaves of infected plants die prenuiturely, but the 
stalks renuiin upright except for the tips, wdiich may droop. The 
interior of the stems of affected plants is discolored. 

The fungi causing wilts are able to pass the winter in affected tubers 
left in the soil. It is not known how long they can persist in the soil 
itself, but severe attacks have occurred in soils where potatoes w^ere 
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Figure 19. — Potato plant, .showing" symptoms of wilt caused by fusarinni. Insert, 
type of brown discoloration in tubers caused by fusarinni. 

never grown previously. However, crop rotations of 8 years or more 
seem to give some benefit, especially when the fertility of tlie soil is 
increased by the rotation. Since the fungi causing wilts are also 
carried over in infected seed potatoes, only wilt-free seed potatoes 
should be used. Tlu^ variety Menominee has shown some resistance 
to verticillium wdlt. 

37 



Dry Rofs 

Dry rots, caused by fiisarium, are generally referred to as storage 
dry rots ; one form or another is likely to occur in some degree where- 
ever potatoes are stored. The fusarium causing the most common 
form of dry rot generally enters the tuber through wounds and pro- 
duces large sunken pockets or a wrinkled decay. Numerous bkiish 
or whitish points, or pustides, are formed on the surface of the decayed 
parts. 

Many virgin and cultivated soils are infested with dry rot organ- 
isms ; different types predominate according to the conditions. Scrap- 
ings from soil adhering to tubers in many cases contain the organisms 
that cause dry rots. Even though spores of these fungi may be present 
on tubers, they do not cause infection unless the skin is injured and the 
temperature and moisture conditions are favorable for their germina- 
tion and growth. 

To avoid tuber rots, handle the potatoes carefully to reduce me- 
chanical injury to a minimum. If the tubers are wet, dry them as 
promptly as possible after they are dug and keep them dry at least 
during the first 4 weeks of storage. The dry rot fungi will not grow 
at temperatures above 86° F. or below 41°. The most favorable 
growth of the fungi takes place at about 75°, and potatoes will also 
rot most rapidly at this temperature. At temperatures between 55° 
and 41° dry rots develop very slowly. 

Diseases Due to Nonparasitic Causes 

The group of diseases due to nonparasitic causes includes those 
that seem to be the result of unfavorable environmental conditions and 
are not known to be caused by any virus, fungus, bacterium, or insect. 

Frost or Freezing Necrosis 

If exposure of potatoes to freezing temperatures causes ice forma- 
tion in the tissues, a variety of symptoms known as freezing injury may 
result. Sometimes these symptoms are general and readily apparent 
externally; at other times they are localized internally and are visible 
only upon cutting. The internal type is known as frost or freezing 
necrosis, whereas the external type is known as freezing. Both types 
of symptoms can be detected only after thawing takes place. 

Tissues killed by freezing are very wet and usually become infected 
with bacteria that cause a foul-smelling slimy or sticky rot. If the 
tissues thaw in a warm, humid atmosphere or if they thaw in cold or 
dry air, the tissues may dry dow^n to a mealy or tough, leathery, gran- 
ular chalky mass. If only one pnvt of a tuber is frozen, the affected 
portion frequently is sharply set off from the unaffected area by a 
purplish or brown line of corky tissue. Often fusarium tuber rot 
sets in before the unaffected cells are separated by the corky layer. 

Generally, however, freezing necrosis is marked by internal dis- 
coloration, of which there are several types. One, the ring type, is 
limited to the vascular ring and immediately adjoining tissues (fig. 
20). Another, the net type, is marked by more or less blackening of 
the vascular tissue and the fine strands that extend from the vascular 
ring into the interior pith and also the outer tissues. Finally, there 
is a blotchy type, marked by irregular patches ranging in color from 
opaque gray or blue to sooty black, which may occur anywhere in the 
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tuber. When these blotches develop in the outer tissues of tubers with 
thin wliite skins they nuiy be seen externally. This is the only type 
of freezin<>' necrosis that is visible externally. Tubers all'ected by any 
or all of these ty})es of necrosis caused by freezin<i: <^enerally shrivel 
or Avilt more than noiiafVected tubers. However, excessive shriveling* 
alone cannot be relied upon as a sign of freezin<i: necrosis. 

If tubers are exposed to temperatures that are low but not low^ 
enouo-h to cause ice formation, su<>ars increase and the tul>ei's l)ecome 
sweet. This sweetness disaj)pears if these tubers are ke])t several 




Figure 20. — I*<)tatoes sliowiiig freeziiiiL»- injury : A, External blotches ; B, vascular 

ring discoloration. 

weeks at temperatures above 6(T^ F. Frozen tissues that have been 
injured, however, are no sweeter than uninjured ones ; therefore, sweet- 
ness of tubers alone is not a si^xn of freezing injury. Potato tubers 
will not freeze at 32"^, but they may become sweet. The critical tem- 
perattire at wdiich ice begins to form in the potato tissues lies between 
29.5° and 26.6°. It is impossible to forecast the critical temperature 
at which tubers will freeze, because susceptibility to freezing varies. 
The length of time tubers are exposed to freezing temperatures is an 
important factor. Tubers showing severe freezing injury should not 
be planted because they usually rot in the soil before sprouting. Seed 
potatoes showing only slight freezing injury may ultimately produce 
normal plants, but in general they should not be planted if sound seed 
stock can be obtained. As a rule, to avoid freezing injury, tubers 
should not be exposed to temperatures below^ 82°. 

Stem-End Browning 

The cause of stem-end browMiing has not yet been fully determined, 
but present knowledge indicates that it is ])robably due to nutritional 
disturbances. There is no evidence to indicate that the trouble is 
transmitted. In other w^ords, seed tubers affected with stem-end 
browning will give yields similar to those from unaffected tubers. 
Seasonal conditions, cultural factors, use of cei'tain kinds of fertilizer 
(chiefly those containing a high percentage of chlorine), and par- 
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tiouliirly st()i'a<i:e tenipenitiires appear to have some effect on the 
prevalence of stem-end hro\vnin<>\ Stem-end brownino; may easily 
be confused with net necrosis resultino- from current-season infection 
of leaf roll virus. However, the brown discoloration associated with 
stem-end browning as a rule does not penetrate the stem end of the 
tuber more than half an inch, whereas tlie brown strands caused by 
net necrosis are usually deeper (fio;. 21, B). 




Fifinrc 21. — A, Net nocro.sis in tubers of some varieties caused by curreut-season 
leaf roU infection ; />*, stem-end browning- in tuber apparently the result of 
some nutritional disturbance and not caused by a virus or fungus infection. 

While stem-end brownino- has little effect on the edible (|uality of 
tubers and does not affect their value for seed purposes, it does im- 
pair their market value because of insj)ection restrictions. 

Green Mountain and Irisli Cobbler varieties are particularly suscep- 
tible to stem-end brownin<2:, but the trouble has not been found in some 
of the newer varieties, including Chippewa, Katahdin, and Kennebec. 
The chief control measures indicated at present are the planting of 
nonsusceptible varieties and the maintenance of pro2)er storage 
temperatures. 

Spraying and Dusting 
Spraying 

To control effectively some of the leaf diseases of potato, such as late 
and early blights, s})raying with a fungicide is necessary. Formerly 
an 8-8-100 or a 10-10-100 bordeaux formula was used, but now a 
10-5-100 formula is generally used in the Eastern States. This 
spray, nearly neutral in reaction, has given as good protection as an 
alkaline spray, or better. The materials required for making 
10-5-100 bordeaux mixture ai'e coj)])ei' sulfate 10 pounds, luni]) lime 
5 pounds (or 7 pounds of finely ground hydrated lime) , and 100 gallons 
of water. A convenient method for making up this spray mixture is to 
dissolve 10 pounds of pulverized copper sulfate in 50 gallons of water 
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by siispendino; it in a sack near the surface of the water overnit^ht or 
by dissolving it separately in a small quantity of hot water which is 
then diluted to 50 gallons; slake the 5 pounds of lump lime gradually 
in a small amount of water and dilute the milk of lime to 50 gallons, 
or mix the 7 pounds of hydrated lime in 50 gallons of w^ater ; then pour 
the two solutions together while stirring vigorously. The resulting 
bordeaux mixture is a milky-blue color. If it is impossible to spray 
at once, IV2 ounces (2 heaping tablespoonfuls) of sugar dissolved 
in a small amount of water should be added to each 100 gallons of 
spray mixture. This will keep the spray mixture in good condition 
for a long time; otherwise, the spray will be worthless after about 
24: hours. 

Calcium arsenate or lead arsenate at the rate of 4 pounds to 100 
gallons of bordeaux spray mixture can be added, wdien needed, to 
control Colorado potato beetles and flea beetles. DDT can be added 
in place of arsenate. (See p. 44 for directions.) 

To be fully effective, spraying must be started sometime wdien the 
plants are 4 to 6 inches high and should be continued at regular 
intervals every 7 to 10 days throughout the growing season. During 
some years and in certain localities 5 or 6 applications may be sufh- 
cient; under other conditions 10 to 12 a])plications are none too many. 
On the other hand, in some years spraying may not be necessary at all, 
at least not until blight appears. The State agricultural college or 
the local extension service should be consulted for guidance as to 
local practices, since spray programs may vary even in different parts 
of the same State. 

It is good practice to keep all new vine grow^th protected with the 
fungicide and to keep renewing the application on the older grow^th. 
To give the vines a good protective coating, apply 60 to 75 gallons of 
spray to the acre w^hen the ])lants are small and 100 to 125 gallons 
when they are large. 

During recent years considerable research has been conducted on 
the development of new organic fungicides. Dithane, an organic 
fungicide, plus zinc sulfate and hydrated lime (tank mix), has been 
very satisfactory for the control of late blight. Dithane, when com- 
bined with zinc sulfate, is prepared with 2 quarts of liquid Dithane, 
1 pound of zinc sulfate, and ^2 pound of hydrated lime added to each 
100 gallons of water, in the order named. Apply the Dithane-zinc 
sulfate spray once a week wdien conditions are favorable for blight 
infection, because the fungicide loses much of its effectiveness after 8 
to 10 days. 

A commercial mixture of Dithane and zinc sulfate (tank mix) is 
now available and does not require the addition of zinc sulfate and 
lime ; it gives equally satisfactory results. Dithane is reported to be 
less injurious to the foliage than bordeaux mixture. 

Dusting 

Many growers prefer to apply copper-lime dust rather than to 
spray with bordeaux mixture for the control of foliage diseases. Dust- 
ing is more easily done than spraying and requires less expensive 
and less complicated machinery. The lighter w^eight of the duster 
also causes much less soil packing than the heavier sprayer, and losses 
in yield from this cause are reduced. Much experimental work has 
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demonstrated that a dust properly applied will give almost as good 
control of late blight as a spray. A very satisfactory dust for potatoes 
is a mixture of monohydrated copper sulfate and hydrated lime with 
2- to 3-percent DDT or powdered lead arsenate or calcium arsenate 
added when an arsenical poison is used (p. 44). The materials must 
be so fine that 95 percent of the mixture will pass through a 200-mesh 
sieve. The percentages of copper sulfate used vary somewhat, but 
20 percent is considered satisfactory. When an arsenical is needed, 
either 7 to 15 percent of lead arsenate or 10 to 25 percent of calcium 
arsenate replaces an equal percentage of the lime. If preferred, 
ready -mixed dust may be purchased. 

The amount of dust needed per acre depends on the size of the plants 
and the percentage of copper in the dust. Ordinarily, the amount 
of copper in the dust applied is approximately the same as that found 
in the bordeaux-spray mixture needed to give complete coverage. 
Generally the same number of applications of dust as of spray will be 
needed during the season. If the dust is applied when the leaves are 
dry, it is likely to be blown off. Therefore, apply the dust early in 
the morning, when the leaves are covered with dew. Wlien the 
copper-lime dust comes in contact with moisture on the leaf, the par- 
ticles of copper sulfate and of lime combine to form a bordeaux 
mixture. 

Dusting is often preferred on muck land on which heavy sprayers 
cannot always operate. Dusting is also employed on hilly land or 
wherever it is difficult to get water to operate sprayers. 

Insect Enemies of Potatoes 

The control of insect pests is an important factor in the production 
of potatoes. Many of the destructive pests can be controlled by timely 
applications of DDT and other insecticides. The most common of 
these pests are aphids, the Colorado potato beetle, the potato flea 
beetle, and the potato leaf hopper. Other methods of control are avail- 
able for the control of wireworms, the seed-corn maggot, and white 
grubs. For scientific names of insects see page 62. 

Precautions in Handling Insecticides 

Most insecticides are poisons. Handle them with great care. 

Store them in closed containers where they cannot be mistaken for 
food or medicine, and where children or farm animals cannot reach 
them. See that the containers are properly labeled. 

Parathion and TEPP are extremely dangerous poisons. They 
should be used only by trained operators, who will assume full re- 
sponsibility and enforce proper precautions as prescribed by the 
manufacturers. A person applying them should wear a tight-fitting 
gas mask or respirator, equipped with a canister specified for use in 
handling organic vapors, acid gases, and dusts. 

Parathion, TEPP, and chlordane are absorbed through the skin. 
A person handling or applying these materials should wear protective 
clothing, keep the shirt buttoned at the neck, keep the sleeves rolled 
down, and bathe and wash clothing daily. 

Ethylene dibromide is a poisonous liquid that will burn the 
skin. If spilled on the skin, wash it off promptly with soap and 
water. Remove clothing wet with the solution at once and air 
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until it is free from the odor. Do not breathe the vapor or fumes 
of ethylene dibromide. 

Avoid using insecticides that may cause off-flavor in the tubers 
or in crops that may follow potatoes. BHC (benzene hexachloride) 
and lindane are in this group. 

Aphids 

Four kinds of aphids, or plant lice, attack potato foliage. The adult 
potato aphid is about i/ie-inch long and may be green or pink. The 
adult green peach aphid is much smaller and is greenish or yellowish 
green. The adult buckthorn aphid is even smaller than the green 
peach aphid ; it is yellow to dark green or almost black. The adult 
foxglove aphid is also green, larger than the green peach aphid but 
smaller than the potato aphid. 

The potato aphid feeds on the potato leaves, but during the flowering 
period it is most abundant on the blossoms and tender terminal 
growth. The other three kinds of aphids infest the middle and 
lower parts of the plants more heavily than the top parts, and thus 
may not be so readily noticed as is the potato aphid. 

Aphids damage potatoes by sucking the juices from the foliage and 
by spreading virus diseases. Both winged and wingless aphids may 
transmit leaf roll, spindle tuber, and mosaic. The yield of plants 
growing from tubers of diseased plants is reduced, and the quality 
or yield of tubers from newly infected plants may be affected. 

In northern sections of the country the aphids overwinter in the 
egg stage, generally on woody plants, but farther south they may 
continue to feed, and even multiply slowly, on some kinds of plants 
that remain green all year. In the spring the aphids hatching from 
the eggs multiply for a while on the plants on Avhich they overwin- 
tered. When winged forms appear, they fly to other plants, including 
potatoes, where they continue to feed and reproduce during the sum- 
mer. This flight begins about the time, or even before, the potato 
plants are up. As these winged aphids feed and fly from one plant 
to another, depositing small aphids, they may also spread certain 
virus diseases. 

The young aphids mature as wingless adults in about 10 days to 2 
Aveeks and begin depositing small aphids. Thus generation after 
generation may develop on the plants until large numbers of aphids 
are present. A generation may be completed in a week during warm 
weather. Beginning in midseason, some of the aphids maturing on 
potatoes and on other plants are winged forms. These aphids fly not 
only within but also between fields. It is at this time that the virus 
diseases are spread so generally. 

Control. The time to begin controlling aphids is early in the sea- 
son, when they start flying from the overwintering plants. 

Large numbers produced on certain weeds growing in uncultivated 
land and among crops move from the weeds to potatoes. The weeds 
should be destroyed. 

Where aphids are likely to be a problem every year, best control 
with insecticides is obtained by beginning applications when about 
one-fourth of the potato plants are above ground. If weekly appli- 
cations of a satisfactory insecticide are started then, and thorough 
spraying is continued until midseason, there may be little need for 
later applications in fields of potatoes being grown for table use. 
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Additional applications however, may be necessary in fields of seed 
potatoes, particularly if winged forms of the green peach aphid are 
present. 

Where aphids are not a problem every year, watch the plants care- 
fully and apply insecticides when the aphids are first seen, and again 
each w^eek until no further danger exists. 

Sprays. Add one of the following insecticides to each 100 gallons 
of w^ater or fungicide mixture and apply at 125 gallons per acre: 

DDT ^ 1 quart of a 25-percent emulsifiable concentrate or H pounds 
of a 50-percent wettable powder. If the fungicide is bordeaux 
mixture, use 4 pounds of the wettable powder. 
Parathion, I/2 pint of a 25-percent emulsifiable concentrate, or V2 

pound of a 15-percent wettable powder. 
Malathion^ 1 pint of a 50-percent enuilsifiable concentrate. 
Nicotine sulfate (40-percent nicotine), I14 pints. 
Dusts. Apply one of the following dusts at 35 pounds per acre : 
DDT^ a 5-percent dust, a 8-percent dust containing 2 percent of 
a nonvolatile oil, or an impregnated 2-percent dust containing 
4 percent of a nonvolatile oil. 
Parathion^ a 1-percent dust. 

Nicotine sulfate (40-percent nicotine), to contain 3 percent of 
nicotine in hydratecl lime, or 4 percent if the potato aphid is 
present. 

Experience has shown that, even wdien properly applied, DDT may 
not give satisfactory control of the potato aphid. When inspection 
shows this aphid to be abundant on the plants, an application of 
parathion or malathion instead of DDT will be desirable. Usually 
if the potato aphid is going to be troublesome it w^ill be abundant by 
midseason. 

If the insecticide and fungicide are to be a])])lied in one mixture, 
choose the ingredients carefully. DDT or malathion, when mixed 
with an organic or neutral-copper fungicide, will be more effective 
than when mixed with bordeaux. If you use bordeaux, apply the 
spray as soon as the insecticide is added. Never allow a spray mixture 
to stand for any length of time. DDT is not recommended for use in 
a copper-lime clust unless the dust can be applied within a few hours 
after mixing. To be sure the dusts are well blended, it is usually 
better to purchase ready-to-use mixtures than to try to mix them 
yourself. 

To obtain good plant coverage With insecticides, the sprayer or 
duster must be properly adjusted and working efficiently. Have both 
dropped and overhead nozzles on the spray boom; equip the dust 
boom with a 12- to 15-foot long trailing apron of light canvas. Check 
occasionally to see that all nozzles are operating properly and keep 
the machinery in good working order. Best aphid control is obtained 
by directing the spray or dust tow^ard the undersides of the leaves. 

Colorado Potato Beetle 

Both adults and larvae of the Colorado potato beetle feed on potato 
leaves (fig. 22) and, if not controlled, they may strip the foliage, 
leaving a field of bare stems. This beetle has also been show^n to 
spread several potato diseases, including sjjindle tuber and bacterial 
ring rot. 
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The adults are stout, oval-slia])e(l, yellowish beetles about % inch 
long' and Vj inch wide, with 10 black stripes down the back. There 
may be one or two <xenerati<)ns durino; the year. Orano-e-yeMow eggs 
are laid, usually in bunches of 10 to •>0 or more, on the undersides of 
the ])()tato leaves. The larvae, known as grubs or "slugs," are dark 
i*ed when first hatched, becoming orange as they grow, and they have 
two conspicuous rows of black spots on each side of the body. They 
feed greedily and grow I'apidly for about 2 weeks, then drop from the 
plants and enter the soil to pupate. The entire life cycle requires 
about 1 month. 

The adult beetles spend the winter in the ground. In the spring 
they fly to ])()tato fields, where they feed and lay eggs on the young 
])lants. The earliest plantings are likely to be most seriously injured. 

Control. — The Colorado potato beetle is usually controlled with 
DDT applied as directed for apliids. If there is no aphid problem, 
watch the young plants for beetles, their egg masses, or feeding dam- 
age, and a])ply an insecticide as soon as any of the beetles are seen. 
Early ap|)lication is essential. Repeat the application until satis- 
factory control has been obtained. 

The Colorado potato beetle also may be controlled with a 25-percent 
calcium arsenate dust in hydrated lime or talc or with a spray con- 
taining 4 pouiuls of calcium arsenate per 100 gallons of water or of 
bordeaux mixture. 
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FUinrc 2.^. — 1/ife sta.iies of the Colorndd potato beetle. 
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Potato Flea Beetle 

Adults of the potato flea beetle are black and about i^^^^h lon^^. 
When disturbed, they jump quickly and may readily disappear from 
sight. They make small, round or irre«^ular-shaped holes in the potato 
leaves, and when tlie beetles are abundant the leaves may be full of 
these shotholes. Badly chewed leaves, some of which even wither 
and die, retard plant development and reduce tuber <2:rowth. The leaf 
woimds no doubt are i)laces of entry for air- or water-borne diseases. 
The beetles may also transmit virus diseases such as spindle tuber. 

The potato flea beetle passes the winter as an adult in the soil, in 
crop residues, and in grass or weeds along the edges of fields. The 
beetles emerge in early spring, feed on the young potato plants, and 
lay their tiny eggs in cracks in the soil. The small, threadlike larvae 
that hatch from these eggs feed on the roots and tubers. The pupal 
stage is spent in the soil, after which the adults emerge to start again 
the foliage damage and deposition of eggs. When the larvae develop 
in this later generation, the potato plants have formed tubers in which 
the larvae may feed. Such injury appears as pimplelike eruptions 
or rough, winding trails about inch wide and of varying lengths. 
From 6 to 9 weeks is required to complete the life cycle. Flea beetles 
have from one to three generations each year, depending upon location. 

Control. — Begin control of the potato flea beetle in early spring as 
the plants are coming up. Killing the overw^intered adults at that 
time not only reduces early-season foliage damage, but also prevents 
egg laying, thus lessening the likelihood of damaging populations 
later in the season. Thorough early-season control frequently makes 
it unnecessary to apply control measures later. Watch the plants 
closely and make an application if you see any beetles or fresh feeding 
punctures on the leaves. 

The potato flea beetle can usually be controlled with DDT as recom- 
mended for aphids (p. 44). 

Potato Leaf hopper 

The potato leafhopper weakens the potato plant by sucking the sap 
from the leaves and stems. As it feeds the leafhopper introduces a 
toxic secretion, which causes a condition known as hopperburn. The 
tips and margins of leaves on affected plants curl upward, turn yellow, 
and finally become brown and brittle. Plants heavily infested with 
leafhoppers may die prematurely. In fact, leafhopper feeding and 
hopperburn together sometimes destroy entire fields of potatoes as if 
swept by fire. 

The potato leafhopper is a green wedge-shaped insect about %-inch 
long. It feeds chiefly on the undersides of the leaves. The adults 
are very active, and while you walk through an infested field you 
may see them darting from plant to plant. The lower leaves harbor 
the immature leafhoppers, which are similar in shape to the adults 
but paler and wingless. When disturbed, the young leafhoppers 
scamper for cover, traveling sidew^ise. 

Control. — To control leafhoppers and the hopperburn that they 
cause, apply DDT as recommended for aphids (p. 44). Bordeaux 
mixture also tends to prevent damaging leafhopper infestations. 
Begin spraying or dusting as soon as the first adult leafhoppers ap- 
pear on the plants. Where the leafhopper is usually a problem, make 
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four to six applications a week to 10 clays apart. Depending upon the 
plant size, apply sprays at 80 to 140 gallons and dusts at 20 to 40 
pounds per acre. 

Have your spray boom equipped with three nozzles per row — one 
directed downward onto the plant tops and one on each side directing 
the spray inward and upward beneath the potato leaves. Use two 
dust nozzles per row, and place them so that the dust will be directed 
inward and upward beneath the leaves. 



Wireworms are immature forms of click beetles — slender, hard- 
shelled, red to brown beetles 14 to i/^ inch long, which when held in 
the fingers will snap their bodies with a clicking sound. Most wire- 
worms have jointed, dark-brown, hard, wirelike bodies I/2 to li/^ 
inches long when full grown. At planting time they may feed on 
the potato seed pieces and retard or prevent plant development. This 
damage provides feeding entrances and shelter for insects that spread 
the blackleg disease. Wireworms also chew deep holes or tunnels in 
the developing tubers, usually perpendicular to the surface, which 
lower the grade or even make them unmarketable. The fungus caus- 
ing rhizoctonia may enter these holes and injure the developing tubers. 

Click beetles emerge from the soil to mate about planting time, and 
then return to deposit their eggs in the soil. In about a week the 
young wireworms hatcli and crawl around in the soil, feeding on seed 
pieces, stems, roots, and tubers of the growing plants. Up to 50 or 
more may congregate in a single potato hill. From 1 to 5 years are 
required for the wireworms to become fully growm. 

Control. — Cultural practices and crop rotation help prevent wire- 
worm damage to potatoes. Do not plant potatoes where soil samples 
taken to plow depth in the fall or spring show an average of one 
wireworm per square foot. Clean cultivation for 2 to 4 years before 
planting potatoes reduces the danger of wireworm damage. The wire- 
worm populations usually are reduced by one-third for each year of 
clean cultivation. 

Even if the wireworm population is low enough for potatoes to be 
grown, use a short crop rotation. Plant green-manure crops resist- 
ant to wireworms, such as red clover, crimson clover, btickwheat, and 
possibly Japanese millet. Mature potatoes should never be left in the 
soil where wireworms can damage them. 

Wireworm control with insecticides presents problems not yet suc- 
cessfully overcome. Ethylene clibromide is an effective soil fumigant 



applied with a special tractor-drawn machine or by a tank with 
gravity-feed attached to the plow. Use 10 gallons of a 4()-percent 
ethylene dibromide solution per acre. If an 85-percent solution is 
available, dilute 8 gallons with 7 gallons of petroleum thinner to give 
the 40-percent solution. Place it 8 inches deep in the soil at 12-inch 
spacings and cover immediately. Do not plant potatoes within a week 
after fumigating; allow 2 weeks when the soil temperature is below 



Six to eight pounds per acre of chlordane, thoroughly mixed with the 
soil, has given effective wireworm control. Use 12 to 16 pounds of 
50-percent wettable chlordane powder or its equivalent in a water 
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This fumigant can be 



50° F. 
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spray. Spray the soil surface, preferably after plowing, and then 
thoroughly mix the insecticide in the top 6 or more inches of soil 
with a double-disk harrow. Mixing the insecticide thoroughly and 
deep enough to reach all the wireworms is important ; harrowing it in 
lightly will not give a good kill. Apply the chlordane treatment to 
plowed land in the fall or at least 6 to 8 weeks before spring planting. 

Generally soil applications of DDT have not given satisfactory 
control of wireworms in the Northeastern and Central States. 

Do not apply lindane or BHC to soils in which potatoes are to be 
grown, for these insecticides may adversely affect the flavor of the 
tubers. 

White Grubs 

White grubs, the larvae of May beetles, eat large, shallow, circular 
holes in the potato tuber's. They may cause severe damage that is not 
evident until the tubers are dug. The May beetles have light- to dark- 
brown, oval, round bodies to % inch long. After emerging 
from the ground in the spring, they lay their eggs below the ground 
level, usually in sod or grassland. The larvae do not become full 
grown for 3 or 4 years. 

Control. — Examine the soil to a depth of several inches in a number 
of places in the field. If you find white grubs, do not plant potatoes 
in that field. Use a crop rotation of oats or barley followed by clover 
and then potatoes. Preceding the potatoes with a clean-cultivated 
crop, other than sugar beets, may be advisable if white grubs are still 
present. During May and June, while the beetles are laying their 
eggs, have as little acreage as possible in small grains and as much as 
possible in clover or deep-rooted legumes. White grub popu- 
lations in pasture land can be reduced by seeding with a suitable 
dry -weather legume such as biennial white sweetclover. 

Seed-Corn Magsot 

The seed-corn maggot is the immature form of a small fly that lays 
its eggs in the soil. The small, white maggots that hatch from the 
eggs feed on a wide range of substances, including potato seed pieces, 
sprouting seeds, and decaying vegetable matter. Their feeding on 
potato seed pieces in the soil is accompanied by decay and the seed 
piece fails to sprout or there is a stand of weak plants. The maggots 
also spread the bacteria that cause the blackleg disease of potatoes. 
Apparently the seed-corn maggot always begins feeding on the cut 
surface of the seed piece, as it has never been known to enter through 
the healthy skin of the tuber. 

The best control for the seed-corn maggot is to allow the potato 
seed pieces to heal, or suberize, before they are planted or to plant 
whole seed. The conditions necessary to insure suberization are de- 
scribed on page 20. 

Harvesting 

The proper time for harvesting late ])otatoes is determined chiefly 
by the maturity of the crop. Actually, the decision as to when to dig 
is often influenced by such considerations as market prospects, avail- 
ability of help, and weather conditions. The principal reason for 
waiting until the crop is fully matured before digging is that the skin 
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of the tubers "sets" after the vines die and then there is less likelihood 
of skinning and bruising. Even when digging a mature crop, how- 
ever, precautions should be taken to avoid skinning and bruising by 
padding the rougli places on the digger and by handling the harvested 
potatoes carefully. If late potatoes are dug while the vines are green, 
besides the chances of skinning and bruising, there is the additional 
danger of transferring spores of the late blight fungus from the vines 
to the tubers where they can later produce rot in storage. In the 
production of certified seed potatoes, however, early harvesting has 
been found desirable in order to avoid current-season infection with 
the virus disease leaf roll, which is transmitted by certain insects. 
In general, early harvesting reduces the yield, but such losses may 
often be offset by gains from othei- advantages. 

Vine Killing 

Now that DDT and similar insecticides are being used generally 
for insect control on potatoes, nurturing of the vines is sometimes 
delayed owing to the reduction in the number of insects. If the green 
vines are not killed by early frosts or by insects, it frequeiitly becomes 
necessary to destroy the vines before digging is commenced. This 
can be done by meclianical or by chemical means. Machines such as 
beaters with rubber flails or chains are extensively used and do a 
good job of destroying the vines, but they cover only two rows at a 
time and are relatively expensive (fig. 23). Certain chemical sprays 
such as di-nitro compounds and arsenites can be applied with regular 
4- to 12-row S])ray equipment, preferably fitted with fan-type nozzles. 
A good vine kill can be obtained with the chemicals in 4 to 10 days, 
depending on the weather after application (fig. 24). If the vines 
are infected with late blight, spraying with a contact chemical vine 
killer is preferable, especially if the crop is to be stored, because these 
chemicals will lessen the danger of late blight tuber rot. 

Certain dusts, including anhydrous copper sulfate and calcium 
cyanamide, have been used to a limited extent as vine killers, but they 
are usually slower in action and less effective than the sprays and 
mechanical methods previously mentioned. Although all methods 
of vine killing at times tend to produce a definite type of flesh dis- 
coloration in the tuber, this trouble has so far had little retarding 
effect on the growing use of vine-killing methods on late potatoes. 
Vine killing is regarded favorably by many gi-owers, because it gives 
them a means of artificially hastening the maturity of their crop 
whenever, for any reason, they decide to dig it. 

The harvesting season for most of the late crop of the North begins 
in September and extends into late October. The crop is harvested 
with elevator-type diggers that usually operate from the power take- 
off on the tractor. Most modern potato diggers are built with a low^ 
bed, or center of gravity. Thus the potatoes fall only a short dis- 
tance as they are conveyed on and off the agitator chain, and the 
chances of bruising are thereby reduced to a mininumi (fig. 25) . Some 
diggers are equipped with rubber-covered cross links on the conveyor 
chains (fig. 26), and another type has rollers instead of chains to 
further reduce bruising. When properly operated, the digger should 
convey the potatoes for tw^o-thirds of the agitator length, along with 
sufficient soil to act as a cushion and prevent bouncing. Where the 
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Figure 23. — One type of beater used for destroying potato vines. 




Figure 24. — Potato vines 4 days after spraying witli a di-nitro compound. 
Insert shows type of internal necrosis sometimes occurrinjj: from vine killing*'. 



elevator chain does not retain snflicient soil because it is sandy or too 
dry, reduce tlie operatino- sj)ee(l of the (li<»oer as nuicli as possible. 
When the soil is very dry, irrioatin^- the field several days before dig- 
gino' usually serves to provide a satisfactory soil cushion on the digger 
and makes digging easier and faster. 
Eecently great interest has been shown in the construction of various 
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F'Kjiiro 2.;.— Low-bed, (wo-row diggt'r in (iiXTiitiou. 




Rubber tubing .(ivering cross links of conveyor on potnto digger 
lielps to reduce bruising. 



types of potato harvesters. Potato orowers tlieniselves liave devised 
and built some of tlie latest machines. A few have inL^enious devices 
±or removmo: potato vines and stones. Some harvesters consist of 
supplementary equipment that attaches to conventional difftfers; some 
are more elaborate self-propelled outfits that permit workers on the 
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machine to <2:rade and bao; tlie potatoes; and other machines deliver 
the potatoes in bulk into a truck. Potato harvesters are comiuo- into 
wider use in sections where there are feAv stones and ]ou<x level fields, 
as in New Jersey and particularly in Suffolk County, Long Island, 
N. Y., and in North Dakota. One of the 2)opnlar types of harvester 
is illustrated in figure 27. 

Various types of bag loaders also have been devised recently. Some 
are used for loading in the field and may also be used in the storage 




Figure <i7. — iVjlutu liarvesicr in (>i)er;i lion on Long Island. 



house. In Aroostook County, Maine, several ty})es of barrel loaders 
are in common use. One type operates from the storage battery on 
the truck, while the one illustrated in figure 28 is operated by a sepa- 
rate gasoline engine. 

All of these labor-saving devices represent a tremendous reduction 
in the extremely heavy work and the time formerly required to harvest 
potatoes. 

^lethods of handling potatoes after they have been dug vary with 
the locality. In Maine, the tubers are picked up in baskets, from 
which they are poured into barrels and hauled to the storage house 
where they are stored in bulk, the empty barrels being returned to 
the field. In many sections of the Northeast the potatoes are picked 
up in slatted crates, hauled to the storage house, and either stored 
in the crates or stored loose in bins. On Long Island, N. Y., and 
in New Jersey all the potatoes are hauled to the storage house or 
grading shed in burlap bags, except those that are loaded in bulk 
from a harvester. Handling potatoes in crates, however, is perhaps 
the most widespread custom in the late-potato sections of the North- 
east; potatoes in crates are subjected to less bruising than is apt to 
be the case with bags or barrels. Potato growers generally are begin- 
ning to realize that careful handling of the tubers at harvest can pay 
big dividends when the crop is sold. 
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FUjurc .i(S. — One type of bnrrel londer used in M;nne. 



Storage ^ 

In the Nortlieastern and Norfli CeDtral States, wliere potatoes are 
produced on a comniercial scale, the pr()l)lein of providing proper 
storage is ini])ortant. It is practically impossible, as well as econom- 
ically undesirable, to attempt to market the entire cro]) in the autunni 
immediately after it is harvested. To insure a uniform su])ply of 
table stock throughout llie winter, storage nuist be ])rovided on the 



' l^reiKired by R. (' Wrijiiit, senior i)hysiolo^ist , P>ioloj;ieal Sciences Brancli, 
AgricuUurul Markelin.i^ Service. 
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farm or at tlie shipping; station for 65 to 75 percent of tlie total crop. 
Some years it may prove i)r()titable to store the entire crop. Types of 
storage pla?es employed for potatoes vary with tlie quantity to be 
stored and the length of the storage period. Pits or dwell i no-house 
cellars may be used foi* smaller (piantities or for emer<»eiK*y stora<!:e. 
However, where laroe quantities are to be stored or the potatoes are 
to be held until late in the sprin^-, connnon types of storage are base- 
ment and above-oTound structures of various tyi)es (H<>;. '20). The 
savino; of labor in handlino; the crop and the ability to hold potatoes 
with little loss until late in the sprint- will often pay for the cost of 
a conveniently arran;i>:ed and well-insulated storage house. 

The storage liouse or cellar should be in a Avell-drained location. 
It should be well insulated to keep the potatoes from freezin<>: and 
to conti'ol lunnidity. Insulate the ceilino- or roof enou^^h to ])revent 
condensation of moisture, which is liable to drip on the tubers and 
predis])ose them to decay. The stora<2:e house should also be so de- 
sio^ned that potatoes can be put in and removed with a mininumi of 
labor and of dama^^e caused by bruises and cuts. Daylio:ht should 
be excluded, as it causes <j:reenino;, which lowers the quality of table 
stock, in sections that have a relatively mild climate storage bins 
more than 5 or (> feet deep are not advisable, because the ])()tatoes 
tend to heat. A\'hen the weather is cool at di<>M»;iiio- time it may be 
safe to store potatoes 12 feet in the bins, but before sprint- the depth 
should be reduced, especially if ])()tat()es are to be held late. 

A continuous space for air circulation should be provided between 
the bins and the outside walls and between the bottom of the bins and 
the main floor. The warmer air in the storaije will rise and cool, and 
then pass down along the outside walls; thus creatin<>: an air circula- 
tion that will hel}) protect the potatoes from frost damaoe. During 
very cold weather heat from a stove may be needed for additional 
protection. Ventilation is usually iieeded only in cooling the house 




Figure 29. — One type of potato-storajie house. 
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when weather conditions require it. Efficient ventilators should be 
provided for this purpose. The manipulation of the ventilators is 
highly important and requires close attention throughout the storage 
season. Unnecessary ventilation may cause undue shrinkage and an 
excessive loss in tonnage of stored potatoes. Ventilators should never 
be opened when the air temperature is higher outside than inside. 
This may cause condensatiou throughout the building sufficient to wet 
the potatoes and thereby cause increased decay and also promote 
deterioration of the building and equipment. The relative humidity 
should be kept at 85 to 90 percent. 

The tubers should be dry and reasonably free from dirt when stored. 
If excess dirt accumulates within the bin or under the slatted floor, 
air circulation is hindered. All rotted, bruised, and badly cut tubers, 
as well as those that are badly scabbed, should be carefully culled 
before the crop is stored. 

If ventilation is so regulated as to hold the potatoes at about 55° 
to 60° F. during the first 2 or 3 weeks of storage when high atmos- 
pheric humidity ])revails in the storage house, the normal shrinkage 
can be reduced about 20 percent. This is brought about, in part, by 
the rapid healing of cuts and injuries that occurs under favorable 
temperature and humidity conditions. Potatoes receiving this pre- 
liminary treatment also seem to retain better cooking quality, as 
compared with those where the storage temperature is lowered im- 
mediately. Furthermore, a low temperature at the beginning of the 
storage period is not necessary to prevent sprouting, because the 
tubers are then in a state of dormancy. 

After this curing period, temperatures may be lowered. It is desir- 
able to store seed potatoes at o8° F., since at this temperature they 
will not sprout; table stock should be stored at 40° or slightly higher. 

Potatoes stored at 50° to 60° F. have better cooking quality, espe- 
cially for making chips, because they contain less sugar than those 
stored at low^er temperatures. In this higher temperature range, how- 
ever, sprouting will occur in a shorter time. Although a limited 
amount of sprouting does not injure potatoes for food purposes, badly 
sprouted stock shrinks in weight and is difficult to market. Sprout- 
ing can be checked by lowering the storage temperature. However, 
certain growth-regulating chemicals that greatly reduce sprouting 
and shrinkage can be applied to potatoes as they are being stored. 
Do not use these chemicals on seed potatoes, as irregular sprouting 
may result. Before applying these chemicals to stored potatoes, 
growers should obtain specific instructions from their county agri- 
cultural agents on the proper way to use them. Potatoes stored at 
40° are acceptable for most purposes but not for chip making. Such 
potatoes, however, can usually be improved in cooking quality by 
holding them at 60° or 70° for about 2 weeks before they are used. 
This change in storage temperature permits some of the sweetness to 
disappear. At all times tubers should be protected from extremes of 
heat and cold. 

Potatoes stored throughout the winter under conditions meeting 
the requirements suggested in the preceding paragraphs should not 
shrink more than 5 percent, and under especially good conditions 
they may shi'ink only 3 to 4 percent. 
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Grading and Marketing 

It is distinctly to the advantage of the potato grower, and likewise 
anyone offering potatoes for sale to the consuming public, to see that 
the potatoes going on the market present a good appearance. This is 
good advertising for the potato industry. Potatoes having cuts, 
bruises, and insect or disease injuries neither sell well nor command 
a premium price. Such potatoes should be promptly diverted from 
market channels so that the consumer will not suffer undue loss in 
preparing them for the table. Potato growers everywhere must do 
everything possible to safeguard consumer good will and work con- 
tinually to prevent the possible development of consumer prejudice 
against potatoes in general. Tubers of undesirable size or shape and 
with excess dirt on them should also be culled out when preparing 
potatoes for market. Only in this way can the individual grower hope 
to build up a reputation for good table stock and, similarly, can any 
potato-producing region hope to establish a good reputation for its 
product. 

The United States Standards for Potatoes, issued April 18, 1949, 
by the United States Department of Agriculture and made effective 
June 1, 1949, fully describes potato grades as officially designated, 
the tolerances for defects pertaining thereto, and presents a definition 
of terms as used in the prescribed standards. See also United States 
Consumer Standards for Potatoes, issued November 3, 1947, and 
made effective December 8, 1947. Copies of the latest United States 
Standards for Potatoes may be obtained from the United States 
Department of Agriculture, Washington 25, D. C. 

Production Centers and Varieties Grown in the Severa 

States 

To assist the reader in acquiring general information about the 
potato industry in the different Northeastern and North Central 
States, certain features relative to potato production in each of these 
States are discussed. Additional information may be obtained from 
the State agricultural colleges listed.^ 

Connecticut 

Connecticut produces approximately 2'X> miUion l)ushels of potatoes a year, 
chiefly of the Katahdin variety. Most of these are grown comnierciany in the 
western to northwestern parts of ToUand County and in the eastern part of 
Hartford County. Irish Cobbler is grown commercially to some extent in the 
New Haven-Bridgeport district and in other parts of Fairfield and New Haven 
Counties. The newer varieties Katahdin and, to a less extent, Chippewa and 
Sebago, are replacing Green ^Mountain in part, largely because it is difficult 
to obtain first-class Green Mountain seed stock. The newer varieties are 
reported to yield well. They also find a ready market in the hotel and res- 
taurant trade, because they have thin skins, shallow eyes, and a pleasing 
appearance and hold together well after being boiled or steamed. Tn the 
southern districts potatoes are planted as early as April 15 to 20 and in the 
northern ones between the last week in April and May 15. 



^ The authors acknowledge the helpful cooperation of agricultural experiment 
station and extension service workers who furnished information on potato 
varieties, dates of planting, and other pertinent facts for the individual States. 
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Illinois 



In Illinois there are no districts in which a surplus of potatoes is produced. 
The districts of lowest production are usually near the centers of population 
and where soil conditions are not favorable for potato growing. Potato ship- 
ments into the State amount annually to about 25,000,000 bushels. The bulk of 
the potato crop grown in Illinois is concentrated in the three northern tiers of 
counties and in three counties near St. Louis, Mo. The principal early variety 
is Irish Cobbler. Triumph is losing favor in Illinois because of its extreme 
susceptibility to leafhoppers. I.ate varieties are principally Katahdin and 
Sebago. The early varieties are planted in late March or early April, depending 
on weather conditions. IMay If) to June 1 is satisfactory for planting late 
varieties. 

Indiana 

The commercial acreage of potatoes is chiefly grown on the muck soils of 
northern Indiana. Most of this acreage is planted to Katahdin, Chippewa, and 
Sebago. The Cherokee has found some favor, and, because of its resistance to 
common scab and late blight, plantings of this variety will probably be increased 
on the larger farms. Since Cherokee, like several other varieties, tends to 
become large and rough under favorable growing conditions, it is essential that 
the vines be killed and the crop harvested early. Early planting (first week in 
May) reduces the amount of common scab in nuick soils in Indiana and increases 
yields. 

Because of good local demand in localities adjacent to heavily populated areas, 
small acreages of commercial potatoes are scattered over most of the State. 
There are numerous plantings ahmg the Ohio River where the main variety 
is Katahdin, with some Irish Cobbler and Triumph still being grown. Katahdin 
is the most commonly planted variety in the farm gardens of the State. 

Iowa 

Iowa does not produce enough potatoes for its own use and production de- 
clined from approximately r>."),000 acres in the early 1940's to 10,000 acres in 
1050. Many general farmers who had small plantings for home use and local 
market quit producing the crop during that period. There were 40,000 farmers 
in 1949 who had less than i/4 acre of potatoes and only 55 commercial potato 
growers produced a total of approximately 2,800 acres, most of which were 
confined to peat and muck soil deposits in the northern part of the State. Until 
1952 Irish Cobbler was the principal variety grown commercially, but it is 
lapidly being replaced by new varieties such as Ontario, Kennebec, and Chero- 
kee. Pontiac has been grown to some extent, but because of rather poor cooking 
quality and susceptibility to scab it has not found wide acceptance. Sebago 
has also been grown with fair success and has been second to Cobbler in 
popularity for several years. In the home and farm garden plantings, Irish 
Cobbler is still the most iiopular variety. Potatoes are planted in southern 
Iowa about April 1 and in northern Iowa from April 15 to May 15. On northern 
Iowa peat or muck, where most of the commercial acreage is grown, the planting 
season usually ranges from April 20 to May 10. 

Kansas 

In Kansas, one of the intermediate potato-growing States, potatoes are grown 
commercially principally in the Kaw V^alley. The principal varieties in Kansas 
are Red Warba and Irish Cobbler. The main commercial crop is planted 
between March 15 and 31 and is generally harvested between .Tune 25 and 
July 20. In western Kansas, principally in Scott and Grant Counties, a small 
acreage is grown under irrigation; this is planted in April and harvested in 
July and August. Very few potatoes are grown commercially as a late crop, 
tut when so grown, they are planted in late June or early July. 

Maine 

Maine has led the United States in potato production, including production 
of certified seed, since 1930. All but approximately 15 percent of the crop is 
produced in Aroostook County, the northernmost county in the State. The 
farming land in Aroostook County lies in a narrow belt, from one to three town- 
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ships wide, along the eastern and northeastern part of the State. The tempera- 
ture throughout the growing period is very favorable for potato production. 
During the growing period 12 to 18 inches of rainfall is essential for good 
yields. Planting in Aroostook County begins as soon as the soil can be fitted, 
and the planting season ranges from about May 5 to the end of May or early 
June. In the southern part of the State planting begins 10 days to 2 weeks 
earlier. 

The Katahdin, a late-maturing variety, is by far the most important table-stock 
and seed-potato variety grown in Maine today. Kennebec, a medium-late variety, 
is also being grown for seed and table stock, and it is rapidly increasing in 
importance. Green Mountain is still a popular variety in certain sections of 
Aroostook County, but it ranks fourth in imi)ortance for the State. Other 
varieties being grown for seed, listed in their order of importance, are Ontario, 
Chippewa, Sebago, Teton, Russet Rural, Pontlac, Triumph, Setpioia, and Mohawk. 

Massachusetts 

Massachusetts produces about one-third of the potatoes required for consump- 
tion in the State. Soil and climate provide an opportunity for potato growing, 
though these conditions are not ideal and yields may run lower than in most 
favored areas. The higher costs of production are at least partially offset by 
lower costs of transportation to markets. At present Katahdin is the leading 
variety, but Irish Cobbler and Green Mountain are still grown and preferred 
for market quality. The new Kennebec variety is not gaining popularity, 
because of its susceptibility to verticillium wilt. Along the Narragansett Basin 
planting begins in early April, progresses to the Connecticut Valley and districts 
of low altitude, and ends in the hill districts of western Massachusetts, where 
early June planting predominates. 

Michigan 

For commercial potato production Michigan is divided into four districts : The 
eastern district largely produces table stock and is located in the east-central 
part of the State — in Oakland and Lapeer Counties and adjoining ones ; the 
western district, also a table-stock producing district, extends north from Kent 
and Montcalm Counties and includes Wexford and Missaukee Counties ; the 
northern district comprises the northern counties of the Lower Peninsula ; and 
the fourth district is the Upper Peninsula. In the Upper Peninsula most of the 
potatoes are planted after May 20 and in the Lower Peninsula from June 1 to 15. 

On muck in the southern part of the State there has been a gradual acreage 
increase of potatoes. The Upper Peninsula has had an increase in potato acre- 
age, whereas the acreages in other districts have remained the same or have 
decreased. 

The best late varieties that are grown in Michigan are Russet Rural and 
Sebago ; medium-early varieties are Chippewa, Katahdin, and Pontiac ; and the 
early variety is Irish Cobbler. 

Minnesota 

rotato growing in Minnesota is confined chiefly to three regions. The prin- 
cipal area is in the Red River Valley in the northwestern part of the State where 
both seed and table stock are i)roduced. Leading varieties in this area are 
Irish Cobbler, Triumph, Red Pontiac, and Kennebec. 

The next important area is on peatlaiid in Freeboi-n and Mille Lacs Counties. 
Principal varieties on peat are Irish Cobbler, Red I*ontiac, and Cherokee. 

In the early-market secti(m adjacent to Minneapolis the varieties grown 
include Red Warba, Waseca, and Red Pontiac. 

A fourth area includes scattered localities in the northeastern part of the 
State where late varieties appear to be more adapted. Varieties grown in this 
area are Green Mountain, Russet Burbank, Kennebec, and also Irish Cobbler. 

A quarantine area in Lake of the Woods County is used for production of 
foundation seed. Leading varieties in this area are Irish Cobbler, Triumph, 
Russet Burbank, and Red Pontiac. 

Minnesota ranks third in the United States in certified seed production. In 
the southern half of the State, planting begins about April 15 and on the peat 
bogs and northern half of the State about May 15, continuing during the first 
week in June. 
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Missouri 



Soil and climatic conditions in ^Missouri are reported as not being particularly 
favorable for growing late-crop potatoes. Irish Cobbler is the principal variety 
grown ; others are Triumph and Red Warba. There is no innuediate prospect 
of any of the newer varieties replacing Irish Cobbler in the commercial growing 
districts, but a need is being felt more and more for an early variety that is 
more resistant to common scab. 

Potatoes are planted as soon as the land can be prepared in the spring; the 
time varies from March 1 in southern Missouri to April 1 in the northern part 
of the State. Most of the commercial acreage is in west-central Missouri and on 
the Missouri River bottom land, where planting takes place about March 20. 

New Hampshire 

New Hampshire has climatic conditions that make it possible to produce high 
yields of potatoes per acre. Most of the potatoes are now grown by relatively 
few commercial growers, whereas in the past they were grown by many small 
growei's. The consumption of potatoes in the State is at present greater than 
the production. 

Katahdin is the leading variety at present, consisting of one-third to one-half 
of the potatoes grown. Green Mountain is still a popular variety, especially in 
the northern half of the State. Chippewa is the leading early variety. Kennebec 
is the only blight-resistant variety that is being grown extensively, Imt the 
popularity of Kennebec, which has risen rapidly, may not continue, since it is 
susceptible to verticillium wilt. Houma is another variety that is gaining in 
popularity. Russet Rural and Kennebec are grown to sell to the potato chip 
industry. Several growers are now equipped to irrigate during dry seasons. In 
southern New Hampshire the first planting dates range from April 25 to June 15 
and in northern New Hampshire from May 5 to June 10. 

New Jersey 

In New Jersey approximately 85 percent of the crop is planted between March 
20 and April 30. Commercial harvest generally starts about July 15 and con- 
tinues until October 15. The peak of shipments is usually reached between 
August 15 and September 15. A few potatoes are stored and sold during No- 
vember and early December. Approximately 75 percent of the acreage is pro- 
duced in the three central counties : Monmouth, Middlesex, and Mercer ; 
considerable acreages are also grown in Burlington, Cumberland, and Salem 
Counties. The principal varieties grown are Katahdin, 55 to (lO percent; Irish 
Cobbler, 20 to 25 percent ; Chippewa, 8 to 12 percent ; Kennebec, 3 percent ; and 
other varieties, 2 percent. 

New York 

New York ranks fourth among the potato-producing States, being exceeded 
by Maine, California, and Idaho. Connnercial production is centered mainly in 
the following three sections : (1) Long Island, where the most intensive methods, 
the largest acreage units, and the highest acre yields are found. A long, tem- 
perate growing season, a fi-iable soil, and nearness to the New York City 
market make Long Island, particularly Suffolk County, an ideal district for 
potato growing. The important varieties here are Katahdin, Irish Cobbler, 
Creen Mountain, and Kennebec. Planting begins in late IMarch and early April. 
(2) Western and central New York, including in order of rank in production, 
Steuben, Wyoming, Monroe, Erie, Genesee, Livingston, Wayne. Onondaga, Oneida, 
Allegany, Madison, Cayuga, Ontario, Cortland, and Oswego Counties. The 
approximate order of importance of the principal varieties in this large section 
is Katahdin, Russet Rural, Kennebec, Sebago, Ontario, Irish Cobbler, Chippewa, 
Pontiac, Houma, and Essex. Certified seed in considerable acreage is produced 
throughout this area. Much of the soil of this section is not ideal for potatoes ; 
hence, a wide range of varieties is grown. About 9,000 acres of potatoes is 
grown on muck in western New York, the larger acreages being in Wayne, 
Genesee, Orleans, Madison, Livingston, and Steuben Counties. Katahdin, Chip- 
pewa, Irish Cobbler, and Ontario are the most popular varieties for mucklands. 
On the upland soils of this section planting usually begins about May 1 and 
extends to June 15; on the muck farms planting is about 1 month earlier. (3) 
Northern New York, including Franklin, Clinton, and Essex Counties. Being 
farthest north, Franklin and Clinton Counties have an ideal climate for potatoes. 
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Considerable certified seed is produced in this section, principally in Franklin 
and Clinton Counties. However, the growing season is shorter than elsewhere 
in the State ; so growers plant as early as possible and of necessity plan to harvest 
before damaging freezes occur in September. The soils are on the foothills of the 
Adirondack Mountains, are mostly of a well-drained, sandy loam type, and 
produce a crop of very high culinary quality. The principal varieties are Green 
Mountain, Kennebec, Katahdin, Chippewa, and Irish Cobbler. 

North Dakota 

Red Pontiac and Triumph are the leading potato varieties in North Dakota. 
Irish Cobbler has dropped considerably in imi)ortance, because the growers now 
prefer the newer disease-resistant white varieties. Of these, Kennebec has 
made the greatest progress. Small acreages of Red Warba and Pontiac are also 
planted, principally by the producers of certified seed sold to the seed trade in 
the Southern States. 

Potato production in North Dakota is centered largely in the counties com- 
prising the northern half of the Red River Valley and confined to local areas 
in the counties extending across the northern half of the State. North Dakota 
ranks second in certified seed production in the United States. Most of this 
seed is produced in the Red River Valley. 

Planting dates range from the last week in April to the first week in June, 
but most of the planting is done during the second and third weeks in May. 
Much of the harvesting is done during the nnrnth of September. Over half the 
acreage planted in 1952 w\as harvested with mechanical harvesters, and the 
popularity of these labor-saving machines is increasing rapidly. 

Ohio 

The best potato soils in Ohio are sandy loam, well-drained silt loam, and deep 
well-drained muck. The acreage of suitable soils is not extensive. The total 
production of the State supplies only about one-half of the consumption in the 
State. 

Irish Cobbler and Katahdin are the principal varieties. Other varieties planted 
in the State include Russet Rural, Pontiac, Sebago, and Kennebec. The Cherokee 
looks promising and should be tried where scab is a problem. However, it is 
very susceptible to second growth. 

In southern Ohio, early planting starts about INIarch 20 ; in northern counties 
about 1 month later ; and most of the late varieties are planted during late May 
and early June. Harvesting starts in the early sections around July 15 and 
will continue until freezing weather occurs. 

In most seasons insects are more serious than diseases. Hence, the spray 
program is aimed at control of flea beetles, leafhoppers, and aphids, as well 
as at prevention of foliage diseases. 

Pennsylvania 

The two leading counties in potato production in Pennsylvania are Lehigh 
and Lancaster; the next four counties are closely grouped with about 1,000,000 
bushels each. Seed is produced chiefly in Potter County. Comparatively few 
early potatoes are grown, chiefly in the southeastern part. According to an 
estimate for 1952, the leading variety planted in Pennsylvania is Katahdin, 
followed by Russet Rural, Kennebec, Irish Cobbler, Sebago, and Chippewa. 
Teton and Essex, which were grown extensively from 1947 to 1950, are rapidly 
declining. 

Planting is done as early as conditions are favorable, usually about April 
1 to 10. The late crop in northern Pennsylvania is planted from June 1 to 5: 
in central Pennsylvania, May 15 to June 1 ; and in southeastern Pennsylvania, 
May 1 to 15. 

Rhode Island 

Rhode Island has a favorable climate for growing potatoes, and a number 
of soil types found in the State are especially suited to the crop. The markets 
are close at hand. Rhode Island production, however, equals only half the 
quantity consumed in the State. Irish Cobbler and Chippewa are the principal 
early varieties and Katahdin and Green Mountain the principal late ones. 
Early varieties contribute about 40 percent and late varieties 60 percent of the 
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potato acreage. Planting begins late in March and usually is completed by 
March 31, depending on the location and the season. 

South Dakota 

In South Dakota commercial potato production is centered in Codington and 
Claris Counties and adjacent ones in northeastern South Dakota. In that section 
nearly 10,000 acres of certified seed stock is grown ; the seed is sold largely to 
growers in the Southern States and in Cuba. 

To meet the demand of the southern growers, early red varieties are preferred 
for seed-stock production. Triumph is still the leading variety, but the Pontiac 
has now taken second place. The acreage of Irish Cobbler has dropped sharply 
since 1950. The La Soda, an introduction from Louisiana, is in great demand. 
It produces heavily in the South. The Early Ohio is still in demand from 
home gardeners. It is not favored by connnercial growers because of suscepti- 
bility to disease and low yields. The quality of the Early Ohio tuber is excel- 
lent for table use. 

Planting dates range from early in April to early June. Commercial planting 
starts in the northeastern part of the State as soon as the ground can be worked, 
around April 20, and continues until June 1 many seasons. 

Interest in irrigation is increasing, mostly the overhead type. In 1952, four 
growers watered 175 acres with excellent results. Three more growers irri- 
gated for the first time in 1953. 

Vermont 

Potatoes are growm to some extent through all parts of Vermont. However, 
the heaviest commercial plantings are now made in the northeastern section 
with sizable production in some scattered points farther south. Few are grown 
commercially in the Lake Champlain bottom lands. 

Green Mountain has long been the leading variety, but in recent years it has 
become less popular because of its susceptibility to leaf roll and net necrosis. 
Of the new varieties taking its place, Katahdin, Houma, and Kennebec are most 
popular. 

In general, the planting dates range from May 1 to 30. In some seasons, 
although rarely, planting is delayed until June 1 or later. 

West Virginia 

In West Virginia there are large areas wliei e potatoes are grown intensively. 
The bulk of the acreage is scattered in districts where growing conditions are 
particularly suitable. Prest(m, Tucker, Kandoli)h, Nicholas, and Pocahontas 
Counties produce most of the main-crop potatoes. 

Irish Cobbler, which is the bulk of the early crop, is grown in the Ohio and 
Kanawha River Valleys where it is usually planted in early March. It is also 
used as second crop in the intermediate altitudes, where it is planted in mid- or 
late-April. Sebago and Katahdin, grown in the higher altitudes, are the most 
widely used of the established late- or main-crop varieties, with Kennebec rapidly 
assuming a major role for use in home gardens, as well as in commercial plant- 
ings. Menominee and Cherokee are recommended for scab-infested soils. These 
late varieties are generally planted by late May. The planting dates range 
from April 15 to June 1. 

Wisconsin 

In Wisconsin there are three main-crop potato-production districts: (1) 
Southeastern Wisconsin, including the Racine-Milwaukee district, where the 
potato acreage is about equally divided between muck and upland soils; (2) 
central Wisconsin, including the Stevens Point-Waupaca district, where overhead 
irrigation has become a standard practice in the production of potatoes on light 
sandy soil; and (3) northern Wisconsin, including the Antigo-Rhinelander and 
the Rice Lake districts, where both seed and table stock potatoes are grown. 
Most of the planting is done in May and the first 2 weeks in June. Varieties 
planted shift readily according to market demand. Russet Rural and Irish 
Cobbler have become minor varieties. The six leading varieties in the order of 
their importance are : Katahdin, 25 percent ; Chippewa, 25 percent ; Red Pontiac, 
10 percent; Sebago, 10 percent; Russet Sebago, 8 i)ercent ; Russet Burbank, 7 
I>ercent. 
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Common and Scientific Names of Important Insects and 

Diseases 

Insects 

Common name Scientific name 

Aphids : 

Potato aphid M acrosiph iim solanifolii 

Green peach aphid Myzns pcr.sirac 

Buckthorn aphid ApJiis abhrcviata 

Foxglove aphid Mijzus solan i 

Colorado potato beetle Leptinotarsa dccemlmcata 

Seed-corn maggot Hylcniya cilicrura 

Potato flea beetle Epitrix cucumcris 

Potato leaf hopper Empoasca fahac 

White grubs Phyllophat/a spp. 

Wireworms : 

Eastern field wireworm Limonhis agonus 

Wheat wireworm Agriotes mancus 

Diseases 

Causal organism 

Blackleg Erivinia ph ytopth ora 

Common scab Strcptomgccs scabies 

, { Fusarinm coernleum 

Dry rots ^ ^ tricJiotJiecioides 

Early blight Alternaria solani 

Freezing necrosis Physiological 

Late blight Phytopthora infestans 

Rhizoctonia canker (black scurf) Rhizoclonia solani 

Ring rot (bacterial ring rot) VoryficbactcriHth sepedonicum 

Stem-end browning Physiological 

(Fusarium eumartii 
F. solani 
F. oxysporum 
VerticilUum albo-atrum 
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